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1 

1. Cnoco6 nonyMeHMfl aapkiaHTa jiMnonnTMMe- 
CKoro cfjepMenra, BKniowaiomMft a) Bbi6op mcxqaho- 
ro jinnoxiMTHHecKoro cj^epMeHra m ceMeficTaa 
Humlcola wnn ceMei%CTBa Zygomycetes, WMeiome- 
ro cnHpTCBn3btBdK)iJ4Mfi cakh-, coAeppKau^MM mMqe- 
pMHoayK) MacTb a nano>KeH)iii sn2; b) Bbi6op b mc- 
xoAHOM nMnoJiMTMMecKOM (t)epMeHTe no icpaMHeM 
Mepe oAHoro aMMHOKMcncTHoro ocTarica, cooTBer- 
creyioiuero JiK>6oft M3 aMWHOKMCnoT 20-25, 56-64, 
81*85 M 255-269 B nwnaae Humicola lanuginosa; c) 
cosAaHne Moj\vi(pytKauy\Pi, KajKflafl h3 Koropbtx 
npe^AcraB/tneT co6o(i MHcepquK), jxene\\HK} mjim 
aaMSHy aMUHOKMcnoTHoro ocramca; d) HeoSnaa- 
TenbHO co^flaHMe Apyrwx MOAM^mcauHft, Kawaji 
M3 KOTopbix npeAcraamieT co6om wHcepuMio, a©- 
/leqwK) MiiM aaMBHy aMj^HOKMCJioTHoro ocramca b 
OAHOM M/iM 6ojiee no;io>KeHiiflx 21, 22, 23. 26, 56- 
62. 64. 83. 85. 91, 94. 96, 98. 99. 249. 255, 256. 
259, 261. 263 M 265, mjim nenrwAHoe yAnwHeHne b 
C-KOHMe. coAep)Kainee 1-5 aMUHOKucnoTHbix oc- 


2 

Tarn«)B, mjim nenxKAHoe yAnMHeHwe b N-KOHiie, co- 
Aep^Kaiqee 1-15 aMUHoioicnoTHbix ocrancoB; e) 
noJiyMeHvie eapMaHra co cr^AMft a)-d); f) recnipo- 
BaHwe BapuaHTa Ha cnet4Mct)MHHDcrb k cyGcrparry; 
A) ot6op BapnaHTa,^ o^/i^AatoiMero moam^mumpo- 
aaHHOM cneL4M4>MMHocnrbK> k cydcTpary, m h) npo- 
AyuvipoBdHvie Bbi6paHHoro BapMahrra. 

2. Cnoco6 no n.l, om/iuHa9oinuucR reM, hto 
McxoAHbiM nHnoAKTMHecioiM <pepMeHTOM nanneTCfl 
iinnaaa urraMua DSM 41 09 Humicola lanuginosa. 

3. CnocoO no n.l tuiH 2, omnu^aiomuucfi tbm, 

MTO MQA^>4UMCt)(ipOBaHHa;i CneL|M4>MHHOCTb K 

cy6cTpa7y npeflcxaenjieT co5om 5onee Huaicoe or- 
HOUieHMe aKTMBHOCTM, HanpaBneHHoi^ hb C4'Ca 
aqM/ibHyio CB^sb b TpMrxiMqepiiAO. k aiOMBHOCTM, 
HanpaaneHHof) Ha C16-C20 aqNfibHyK) CB^tab b rpMr- 
\nMi4epviAe. 

4. Cnoco6 no n.3. omnunafomuuc^ tbm, »Tro 
MCxoAHbiM nMno;iMTMMecKMM (JsepMeHT npuHBAne- 
KMT K ceMe^cray Humicola mjim k ceMei^crBy 
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Zygomycetes, npe^ancmwrejibHO Hsnnercfl nwna- 
3o£4 urraMMa DSM 4109 Humtcola lanuginosa, a 
BbiSpaHHwe aMMHOKMCJiOTHwe ocraTKM cboTBercT- 
ayioT aMMHOKMcnoraw Y21, E56, D57, V60, G61, 
D62, R81, S83, R84, L259, Y261 m/im G266 B nw- 
0336 Humicola lanuginosa. 

5. CnocoS no n.1 wnw 2, omnu^apouiuOcff xew, 

MTO W!OAM4)MUM<|)MpOBaHHa51 Cnei4M<J)MMH0CTb K 

cyOcrpary npe^Acraanner coSofi donee HNStcoe or- 
HouieHwe aKTMBHOCTM, HanpaaneHHOt^ Ha CtrCzo 
ai4wnbHyK) CBR3b b TpwrnMuepMAe m Ha C^-Ce 
auNHbHyK) CBHSb b TpvimMuepMAe. 

6. Cnoco6 no n.1 wnw 2, onwuHatotuuucfSjei^, 
HTO MOtAHct)MUMpofiaHKa« cneuH4)MHH0CTb K cy5- 
crparry npeiACxaBJifleT co6o5i 6onee Bwcotcyio 

<})OCCjK)JlMna3HyiO atOMBHOCTb. 

7. Cnoco5 no n.6, omsiUHasowiuQcsi rew, mto 
McxQftHbiM JiMnonMTMHecKMM 4)epMeHT o6jigflaeT 
4>oc(tx)nMna3HOM aioMBHOcTbio HMXte 50 PHLU/wr 
w/wnw MweeT OTHoiDeHwe (t)oc4>oflMna3Hofi aicTMB- 

HOCTM K nwnaSHOl^ aiCTMBHOCTM HMxce 0.1 PHLU/LU. 

8. Cnoco5 no n.6 wnw 7, omnuHafou^uucp tbm, 
^o MCXQAHbtft nMnonwTMMecKMfi 4)epMeHT npwHafl- 
nexcMT K ceMBMCTBy Humicola Mnw k ceMewcTBy 
Zygomycetes, npeAnoqrwrenbHO flannercn nwna- 
30M un-awiwia D.SM 4109 Humicola lanuginosa, a 
BbiSpaHHbie awMHOKMcnoTHbie ocranrKM BtcnJonaioT 
awMHOKWcnoTbi R81, R84. S85 wjiw 263-267 (hb- 
npwMep, G266 m/im T267) e nMnaae Humicola 
lanuginosa. 

9. Cnoco5 no nK>6oMy m3 nn.6-8, omnunaso- 
tmiDcst reiw, vro M0flMC{)MKauMw BtcmoHawnr BcraBKy 
nenTMflHoro yAnMHewMA b C-tcoHue, npeAnoHTM- 
TenbHo coAepxcaiMyjo 1-5 aiwMHOKMcnoTHbix ocrar- 
KOB, TAB nepBWM npeAHOHTwrenbHO flBJi«eTcw A, P 
MJIM D, BTOpblfW (eCHM npMcyTCTByeT) npeAHOMTM- 
TenbHo flsnwercw V. G mhm R, TpexbMw (ecnM npM- 
cyrcTByeT) npeAnomMtenbHO RBn^eTcn V, G mjim 
R, HeTBeprbiM {ecnM npHcyrcTByer) npeAnoMTM- 
Te/ibHO HBnnercfl F, m nyrrbiw (ecnM npMcyrcTByer) 
npeAnoHTwenbHO wannercfl S. 

10. CnocoS no n.1 wnw 2, omnu*fapomuucfs 

TeM, MTO MOAMCt)ML4Mp0BaHHan aiaMBHOCTb BblUie 
mAponMTMMeCKOj^ aiOMBHOCTM no OTHOUJeHMtO IC 

AwranatcToaMnAwmMi^epMAy. 

11. Cnoco6 no n.10, omnu^aiomuuas tbm, 
MTO wcxQflHbiw JiwnonwTMMecKMM <t)epikfleHT npwHaA- 
nexcMT tc ceweMCTBy Humicola Mnw k cewewcTBy 
Zygomycetes, npeAnoMTMTenbHO najweTCfl nwna- 
30M uirawMa DSM 4109 Humicola lanuginosa, a 
Bbi6paHHbie aiMMHOKMcnoTHbie octbtkm cooTBercr- 
ByiOT awMHOKMcnoTHbiM ocraTTcaM 21, 23, 26, 57. 
62, 81, 83, 84, 85, 266, 267 wnM 269 a nMnaae 
Humicola lanuginosa. 

12. JlMno/iWTMMecKMi5 c|)epMeHT. npwHaAnexca- 
lUMM K cewewcTBy Humicola mjim k ceweMcrey 
Zygomycetes, npeAnoMTMTenbHO flsnntou^MMcn nM- 
naaoM un-awwia DSM 4109 Humicola lanuginosa, 
tcoTopbiM npeAcraanweT coSom aapwaHT mcxoahofo 
nMnojiMTMMectcoro cf)epMeHTa, MMeioii4ero cnMprc- 
Bfl3biBaK>U4MM caPiT, coAepxcauiMM r/iMuepMHOByio 
MacTb B nonoMeHMM sn2, rjxe yKasaHHWM sapMaHT 
a) BKnioMaeT awMHOKMcnoTHyK) M0Awct>M»cai4MK) b 


nonoxceHMM, cocrrBeTCTByjouieM R81, R84, S85, 
G263, L264, 1265, G266. T267 mhm L269 B JiMOaae 
Humtcola lanuginosa, npegtinoMTMTenbHo 3aMeKy, 
cooTBeTCTByiomyK) G263A,E.Q,R; L264A.C,P.Q; 
I265UN,T; G266A,C.D,N.L,I,S,T.P,V mom T267A,Q 
MJiM L269N; 

b) Heo5yi3aTenbHO BtoiKwaer OAHy mom 6onee 
APyryio awiwHOKMcnoTHyK) iy3QAM(J)MKaMWK) B nono- 
xceHwnx 21, 23, 26. 56, 57, 60. 61, 62. 83, 259 M 
261, wnw nefiTMAHoe yAOMHeHMe b C-tcoHqe, co- 
Aepxcainee 1-5 aMMHOKMcnoTHboc ocrarKOB; m c) 
wMeer MQflM4)wuMpoBaHHyto cneuM4)MMH0CTb k 
cyGcTpary, KOTopan npeAcraanner co6oi;5 6onee 
BwcoKyto 4)occ})Qnwna3HyK) aimiBHocTb. 

13. JlMnonMTMMectCMt) (J)epMeHT no n.1 2, omnu- 
^amii\uucss tem, mto MOAM(^MUMct>MpoBaHHafl cne- 
UM4)MMH0CTb K cy6cTpaTy npeAcraanner co6om 
6onee hmskob OTHOiueHMe atcTMBHociM, Hanpae- 
neHHOft Ha Co-Cg auMObHytt) cenab b TpwrnMuepwAe 
M Ha C16-C20 auMnbHyio CB;?3b b TpwrnwuepMAe. 

14. JlMno/iMTMMecKMft (t)epMeKr no n.1 3, omnu- 
^apou^uuas Tew), mto BKotoMaer awMHOKMcnoTHyK) 
MOAMcJ)MKaMMK> B nono)xeHMw. coore e TCTByiomeM 
Y21, E56, D57, V60, G61, D62, R81. S83, R84. 
L259. Y261 m/tm G266 B OMnaae Humicola 
lanuginosa. 

15. JlHnojiMTMMecKwfi cf)epMeHT no n.1 2, omjtU' 
HafouiuQcss TeM, mto MOAM^^MUMposaHHa^i cneqM- 
4)WMHOCTb K cyScrpary npeAcraBoner co6om 6onee 
HMSKOe OTHOUieHMe aiCTMBHOCTM, HanpaBoeHHOM Ha 
C16-C20 aqMnbHyio CBJ»3b b TpMrnHqepMAe m na C4- 
Ce auMnbHyx) cansb b TpMmMtiepwte. 

16. JlMnonMTMMecicMfl 4)epMeHT no n.1 2, omnU' 
napouj^uuca Tew, mto oSnaAaeT <{)occ})onMna3Hoft 
aKTMBHocTbto, cocTaBn5i»ouieM 6onee 0,1 
HMOJib/MMH B ananMse c McnojibsOBaHMewi moho- 
cnop npM pH 5, onMcaHHoro 3Aecb, m/mom cjxscctx)- 
nMnasHoft aiOMBHOCTbK) 6onee 100 PHLU/wr 
(npeAnoMTMTenbHO, 6onee 500 PHLU/wr), M/MnM 
OTHOiueHMe 4)oc(t)onMna3HOM aKTMBHocrw k nMnaa- 
KOM atCTMBHocTM 6onee 0,1 PHLU/LU (npeflnoMTW- 
TenbHo 6onee 0,5 PHLU/LU). 

17. JlMnonMTMMecKMft ct)epMeHT no n.12 mom 16, 
onwu*4apouiuiics9 Tew, mto wcxoAHwSi nwnonwTM- 
MecKMM (t>epMeHT oSn^Aaer c})ocx{)onMna3Hoi^ bk- 
TMBHocTbto Menee 50 PHLU/wr w/Mnw mmbbt otho- 
UieHMe (|>occtx)nMn33H0^ atcTMBHOCTM tc OMnaaHOM 
aioMBHOCTM Menee 0,1 PHLU/LU. 

18. /iMnonwTMMecKMM (jjepMBHT no nK)6oiwy wa 
nn.12, 16 mjim 17, onmuHapou\uCica Tew, ^o 
BKnwMaeT nenrMAHoe yAowHeHMe b C-kohub, co- 
Aepxcamee 1-5 atwMHOtcwcnoTMbix ocrarKOB. fab 
nepBWM npeAnoMTMTenbHO flannercfl K P mjim D, 
BTopbittfi (eoiM npwcyrcTByer) npeAnoMTMTenbHO 
RBOfleTcn V, G wnM R, TpeTbwwi (ecnM npMcyrcTBy- 
eT) npeAnoMTMTenbHO nanweTCH V, G mom R, hot- 
Beprbiiw (eciiM npMcyrcTByeT) npeAnoMTMTenbHO 
aanjieTCJi F m njrrbiM (ecnM npMcyrcTByeT) npeA- 
noMTMTenbHO flsnneTCfl S. 

19. JlMnooMTMMecKMM ct)epMeHT no nK)60My 11a 
nn.12, 16-18, omnuHatomuucfi reM, mto sKmosaeT 
Aenei4MK) awMHOKMcnoTHux octbtkob b norro>KeHM- 
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px, cooTBercTBytouiMx nQno)KeHMPM C268 m L269 b 
DMnase uirai^Ma DSM 4109 Humicola lanuginosa. 

20. Dmonmmecm^ (pepMem no n.12. ontnu- 
HapouiuQcsi reM, hto MQAM4>MMMpOBaHHaH cneuM- 
(|)wwHOCTb tc cy6crparry npeflcraanwer co6o£« no- 
BbiiiieHHyio rHAPonMTMMectcyK) aioMaHocTb no or- 
KOLiieHHio K AMranatcro3MjmMmMi4epMAy. 

21 . JlHnonKTHHecKMi^ ct^epMeHT no n.20, omnu- 
HaH}muuca TeM, mto BicniOMaeT aMMHOKwcnoTHyK) 
M)OAM4)MKat4Mio B nonoxceHMM, cooTBeTCTBytouieM 
Y21. G23. N26, D57. D62. R81. S83, R84, S85, 
G266, T267 wnw L269 b nwnaae Humicola 
lanuginosa, npeAnosmrenbHo BtaiKHatou^Mf^ ABe 
MnM 6onee ramx MOAM4)MKauH^, HaM6o/iee npeA- 
noHTwrenbHO AononHwrenbHo BtcnKwaioiuw^i no 
tcpat^Het^ cAepe oAKy MOAMct^MKaqMK) b o^nacTM 

"KpWUIKM". 

22. /iMnonwTMMecKMM 4)epMeKT no /iK)6oMy m 
nn.12, 20 wnw 21, omnunapomuuca rew, mto 
BKnioMaeT M0AM4)MKaLiMio B o6nacTM "vpyimm", 
KOTopajj npeAcraanner co6ofi saweHy OTpwua- 
xenbHO aapjixccHHoro awMHOKMcnorHoro ocrarKa 
HeihpajibHbiM aMWHOKMcnoTHbiwi ocraTKOA/i wnw 
nono>KMTenbHO sapRxceHHWM awiMHOKMcnoTHbiM 
ocrancoM wnw aaweHy HewrpanbHoro awMHOKMC- 
noTHoro ocramca nono>KWTenbHO sapjOKeHHbiwi 

aMMHOtCMCJIOTHblM OCTaTKOM. 

23. Jlwno/iWTM^ecKMPi cJ)epMeHT no n.22, omnu- 

HatOUiUUCf9 TBM, MTO BKniOMaeT MOAMC|>HKaUMK> 8 

oGnacTM "^KpfaiiUKM" B nonoxceHMW, cooTBeTCTByio- 
mew nono^eHMKj G91, D96 w/wnw E99 B nwnase 
Humicola lanuginosa, a npeAnoMTwrenbHO aaweHy, 
tcoTOpafl npeAcrasnfleT coSom G91A, D96S,W,F 
wnw E99K. 

24. /iMnonwTMMecKMM 4)epMeHT, KOTopwK a) 
Mweer awiMHOKMcnoTHyio noc/ieAOBarenbHOcrb, 
KOTopafl OTHMMaercfl or aiwMHOKMcnoTHOM nocne- 
AOBarrejibHocTw MaeecTHoro /iMnonwrvmecKoro 
4)epMeKTa, rAe raxMe ornuMMJi BKntoMatar (1) sa- 
Meny, jxeneuyno mhw MHcepqwK) awMHOKwc/ioTbi b 
nono>KeHMM. cooTBercTByjoineM A20, Y21, G23. 
K24, N25, N26, V63, R81, G82. R84. A257, W260, 
Y261, F262 MHM G266 B nwnaae un-awwa DSM 
4109 Humrcola lanuginosa; 

(fi) aaweny w/iw AeneuwK) aMWHOKMcnoTbi. co- 
OTBercTByiomeM C268 Mnw L269 b nwnase imaiwMa 
DSM 4109 Humicola lanugfnosa; (ili) aaweHy, coox- 
BBTCTByiomyK) V60G. D62E. L93K. L97Q, K98E,F, 
E99D, P256A, G263E,Q.R.F.N, L264A,C,P,F.G.V.!. 
I265L,N.F, wnw T267A,Q,P,S.V,E s nwnaae u/raw- 
(wa DSM 4109 Humicola lanuginosa: iv) BcraBKy, 
cooTBercTByiouiyK) T267GS wnw T267GL b nunaae 
un-awMa DSM 4109 Humicola lanuginosa; v) nen- 
TMAHoe yAnwHeHwe y G-KOHua, Koxopoe npcAcraB- 
mer co5om A, P. MD, CP, AG. OG. PG, AG6, 
PVGF, AGRF. PRGF, AGGF mum AGGFS; vi) nen- 
XMAHoe yAHMHeHwe y C-tcoHua m3 40-50 awMHOKiflC- 
nor Mnw vii) yceneHwe b 1. 2. 3, 4. 5 wnw 6 awwHo- 
KMcnox y C-KOHqa; b) HeoSnaaxenbHO eioiKwaex 
OAHy MJiM Sojiee ApyryK) awMHOKMcnoxHyio woam- 
(pmaixviio B nono>KeHMflx 22. 56-59, 61 . 62. 64, 83, 
85. 91. 94, 96. 98, 99. 249. 255, 256. 259. 263 M 
265, MJiM nenxvwHoe yAJiMHeHwe b C-KOHne, co- 


Aep>Kamee 1-5 aMMHOKMcnoxHux ocxaxKOB» wnw 
nermviHoe yAnwHeHwe y N-KOHqa, coAepxcamee 1- 
15 aMMHOKMcnoxHbix ocxaxKOB; M c) Mweer cnei^M- 
(f^MMHocTb K cyScxpaxy, ox/iwMaromyiocfl ox cneuM- 
(t)MMHOcxM wsBecxHoro nMnoiiMxwMectcoro (t)epMeH- 
xa. 

25. JlMnojiMXMMecKMw (JjepweKx no n.24, omnu- 
Hapou^uucf9 xeM, mxo awMHotcMcnoTKan aawieHa 
cooTBexcxayex R84K.L,W, W260HAC. 
G266A,C.D.N,L,I.S,T.P.V,F.W,E.K,R,Y mjim 
L269N.I,S. 

26. JlwnonMXMsecKMfi (pepMem no n.24 wnw 25, 
omnuHafOu^uuca xew. wxo AononHMxenbHo BKnta- 
Maex no Kpat^Hei^ wepe oaho awiwHOKMcnoxHoe 
paanMMMB, npeACxaanprouiee co5om sawieHy, a©- 
/leuMK) Mnw MHcepMMK). cooxBexCTByrouiee ji»o6oMy 
M3 no/ioxceHWW 22, 56-59, 61, 64, 83, 85. 91, 94, 
249, 255 wnw 259, npeAnoMXwrenbHO S83T, G91A, 
N94D. D96S,W,F,G, Q249R w/iM L259N,R,S.M,Q. 

27. JlwnonMxwwecKMM 4)epiweHx no /iK)6oiwy W3 
nn.24-26. omnu^apouj^uucp xew, 4xo aohoahm- 
xenbHo BKnK)4aex saweHy, cooxBercxByioujyK) 
D62A.G,V, K98D. E99K, P256T, G263A w/wnw 
I265T.G,V. 

28. JlMnoiiMXMMeciotM ({>epMeKX no nK)5oMy m3 
nn.24-27, onwu^afoiuuucsi xew, mo Bicniosaex 
nenx^flHoe yAfiMHCHMe y N-KOHua, coAep)Kati|ee 1- 

15 aMMKOKMCnOTHblX OCXaXKOB no CpaBHBKMK) c 
JIMnonMTMHeCKMM C|>epMeHXOM. 

29. JlMno/iMXMMecKMM c|>epMeHx no nioOoMy h3 
nn.24-28, omjiUHapou^uucp xew, mto MSBecxHUtw 
iiMnonMXMHecKMM 4>epMeHX0M 5)Bn$^excfl JiMnaaa or 
Humicola lanuginosa. 

30. JlMnonMXMMecKMM 0epMeHx no njoCowy W3 
nn.24-28, onwuHaK)muuca xeM, mxo MasecTHbiM 
JlMnonMXMMecKMM ct)epMeHX0M ns/iflexcn nwnasa ox 
Rhizomucor miehei. 

31. JlwnonMXMMecKMfi (J^epweHX no JiK>6oiyiy m3 
nn.24-28. omnuHatou^uucfi xew, mxo M3BecxHbiM 
/iMnonwTMMecKMM 4)epMeHxoM flsnflexcfl nwnaaa ox 
Fusarium oxysporum. 

32. JlMnoHMXMMecKMM (})epMeHT no JiioSoMy m3 
nn.24-31, omnunasou^uucsi xew, mxo moam^jmum- 
ct)MpoBaHHan cnei4M4)MMHocxb k cyGcxpary np^- 
cxasn^ex co6oft So/iee HM3Koe oxHomeHMe aKxwB- 
HOcxM, HanpaaneHHOM Ha C4-Ca aqwnbHyio CBH3b b 
xpMrnwqepMAe m Ha Ci6-c4o auwnbnyK) CBnsb b 
xpMmMuepMAe. 

33. JlwnonwxMMectcMM (fepweHx no n.32, omnu- 
HaH>uiuucft xew, mxo sicnioMaex awMHOKMcnoxHyjo 
MOAM4>MKai4Mio B nonoTKeHm, cooxBexcxsyiou^eM 
Y21, E56. D57. V60. G61, D62, R81, S83, R84, 
L259. Y261 m/im G266 b jiwnaae Humicola 
lanuginosa. 

34. JlMnojiwxMMecKMM ct)epMeHx no nJoSowy m3 
nn.24-31, omnuHatotnuQcn xew, sxo moam4)mi4w- 
poBaHHafl cneLiMct)MMH0cxb K cyScxparry npeACxas- 
nnex co6om 6onee hmskoo oxHOUjeHwe ajaMBHocxw, 
HanpaaneHHOM na C16-C20 aMMjibnyio csflSb b xpwr- 
nMUepMAe m Ha C4-Ca aMM/rbnyto cB5i3b b xpMrxiM- 
qepMAe. 

35. JlMnonMXMMecKMM c{>epMeHX no nio5oMy m3 
nn.24-31. omnuHafomuuca xeiw, mxo moamc})mi4m- 


iSlZAS-O0)157S1l 


5 


2235775 


6 


nx. coaTBeTCTByiou4MX nojioxceHMSM C268 w L269 a 
jiwnaae uiraMAaa DSM 4109 Humicola lanuginosa. 

20. JlMnonwTMMecKMi^ ct>epMeHT no n.12, omnu- 
vapoLnuucst TeftA, 4to MQAM(j}MUMpoBdHHafi coeuM- 
(t)MMHOCTb tc cyScTpary npeflcraanHer co5ot% no- 
BbiuieHHyK) rMAPonMTMMecKyio aiOMBHocTb no or- 

. HOLueHMK) tc AMranaKro3MJv;MmMMep&uiy. 

21. JlMnonwTMMecKMi^ c^pfweKT no n.20, omyrti- 
^fOiJ^uQcfs re&i, 4to BtcmoMaer aMMHOKMcnoTHyio 
M0AM(t)Mt(ai4Mto B nonoxceHMM, cooTBercTBytoiueM 
Y21, G23. N26, D57, D62. R81, S83, R84, S85, 
G266, T267 buiM L269 B nMnaae Humicola 
lanuginosa, npe^AnoMmrenbHo BtouoMaiotUMA Ase 
MnM 6Qnee raKMx MOAM(t)utcauMf%, HaM6onee npeA* 
nomirrenbHo AononHMrenbHo stcniosaKUMMA no 
Kpaf^He^ Mepe OAHy M0AMct}MKai4MK> b o6nacTM 

"RpWUIKM". 

22. JTMnonwTMMecKMfl 4)epiweKT no nJoSowiy m3 
nn.12, 20 mhm 21, omnu^tapoij^uOcss tcm. mtd 
BKniOHaer Mom<t>^^m^ a o6nacTM °KpbimtcM% 
ROTOpa^i npeACTaanner co6oA aaMOHy orpMua- 
TenbHO sap^DKeHHoro aMMHOKMcnoTHoro ocranca 
HeS^rrpanbHbtM aMMHOtcMcnoTHbiM ocranrKOM MnM 
nonoxmrenbHo sapn^tteHHbiM aMMHOKMcnoTHbiM 
ocrantoM vinw aaMeHy HempanbHoro aMMHOKMC- 
noTHoro ocramca nonoxcwrenbHO aapjwteHHWW 
aMMHOKMCJIOTHbIM ocTancoi^. 

23. S\monmmecm^ <}>epMeHT no n.22, onwu' 

^aPOU4UUCfS TBM, MTO BtOTKMaeT M0AHC})MKaUM)0 B 

o6nacTM "kpbiiuKM" b nono)xeHWw, cooTBeTCTByio- 
metw nono>KeHMio G91, D96 w/wnw E99 b nwnaae 
Humicola lanuginosa, a npeAnoHTwrenbHO aaweHy. 
(COTOpan npewcrasnfleT co6of^ G91A, D96S»W,F 
wnw E99K. 

24. JlMnOnMTMHeCKMl^ (pepMBHT, KOTOpbIM a) 

MMeer aMMHOtcMcnoTHyK) nocneAOBarBnbHOCTb, 
tcoTopa5i omMMaenrcfl or aMMHOKMcnoTHofi nocne- 
AOBarenbHOCTM MasecTHoro /iMnonwTMwecKoro 
ct>epi^eHTa, tab T3K»e arnmm BtcntonaioT (1) 3a- 

MBHy, ABneUMtO b9HCepMMfO aMMHOKMCnOTbl B 

nojioxceHMM, cooTBeTCTByjoiJueM A20, Y21. G23» 
K24. N25, N26, V63, R81, G82. R84, A257, W260, 
Y261, F262 wnw G266 8 nwnaae un-awtwa DSM 
4109 Humicola lanuginosa; 

(ii) sanceHy wiw Aeneuwio awMHOtcMcnoTb!, co- 
OTBeTCTByiomefi^ C268 wnw L269 b nwnaae iinawMa 
DSM 4109 Humccota lanuginosa; (iii) aajweny, coot- 
BercTBywiMyto V60G. D62E, L93K, L97Q, K98E.F, 
E99D. P256A, G263E,Q.R,F,N, L264A,C.P,F,G.V.I. 
I265UN,F, wnw T267A,Q,P.S,V.E B nwnaae ujraM- 
Ma DSM 4109 Humicola lanuginosa: iv) BcraBicy. 
cooTBeTCTBywinyK) T267GS wnw T267GL 8 nwnaae 
unatMi^ DSiVl 4109 Humicola lanuginosa; v) nen- 
TMAHoe yAnwHeHMB y C-tcoHtia, tcoropoe npeAcras- 
njiex coSofl A, P, MD, CP, AG, DG. PG, AGG, 
•PVGF, AGRF, PRGF, AGGF wnw AGGFS; vi) nen- 
TViAHoe yAnwHeHwe y C-KOHua m 40-50 awwHOKMC- 
noT wnw vii) yceneHMe b 1, 2, 3, 4, 5 wnw 6 awMHO- 
KMcnoT y C-KOHua; b) Heo6«3aTenbHO BtcnKwaer 
PAHy wnw 6onee APyryw aMMHOKMcncTHyK) moam- 
c{)MKauMK> B nonoxceHwnx 22, 56-59, 61, 62/ 64. 83, 
85, 91, 94. 96, 98. 99, 249, 255. 256, 259, 263 m 
265, wnw nenrwAHoe yAnwHeHwe b C-kohub, co- 


Aepwcamee 1-5 -aMMHOKMcnoTHwx ocrarKOB, wnw 
nenTMAHoe yAnwHeHwe y N-KOHua, coAepxtamee 1- 
15 aMMHOKMcnoTHbix ocTaTKOB; M c) MMeer cneuM- 
(f)MMHOcrb K cy6cTpaTy, OTjiMMawuiytocn or cneuM- 
<j)MMHOCTw M3BecTHoro nMnonwTMMecKOTo <ttepueH- 
ra. 

25. JlMnonwTMMecKMi^ (t)epweHT no n.24. omnu- 

SBSOU^UQCSS TBM, MTO aMMHOtCMCnOTHa« saMBHa 

cooTBercTByer R84K.L,W, W260H,Q,C, 
G266A.C.D.N,L,I,S,T,P,V.F,W,E,K.R.Y wnw 
L269N,I,S. 

26. JlMnonMTMMecKMM c{)epM6HT no n.24 MnM 25, 
omnu^tapomuucfi tbm, mto AononHHrenbHo Bjcnio- 
Haer no KpaAHet) Mepe oaho aMMHOKMcnoTHoe 
paanMMMB, npeACTaBn5)K)ii{ee co6o^ saiueHy, ab- 
neMMK) MnH MHcepMMto, cooTBercTByioiiiee nio6oMy 
M3 nonoxteHMfl 22, 56-59, 61, 64, 83, 85, 91. 94, 
249, 255 wnw 259, np^OHTMrenbHO S83T, G91A, 
N94D. D96S.W.F.G, Q249R Mnw L259N.R.S.M,Q. 

27. JlMnonMTMHecKMi^ (i>epMeHT no ntoGoMy m 
nn.24-26, onwuHafomuucss tbm, hto aohojihw- 
TenbKo BKnK)MaeT saMBHy, coaTBercTBytouiyio 
D62A,G,V, K98D, E99K, P256T, G263A m/mjiw 
I265T.G,V. 

28. JlMnon^TTMMecKMM {pepMBHT no nto^OEMy ms 
nn.24-27, omnuHapotnuQcss tbm, hto BKntonaer 
nenrviAHoe yAnMHBHMe y N-KOHqa, coAep>!<au4ee 1- 

15 aMMHOKMCnOTHblX OCTaTKOB nO CpaBHBHMIO C 

nMnonMTMHeCKMM (t>epMeKroM. 

29. JlMnonMTWHecKMi^ cf^epMBHT no ntodoMy m 
nn.24-28, omnu*tapoiMuucR tbm. mto MSBBCTHbiM 
nMnoJibrrMHecKMM cJ)epM6HT0M ^sjiMercfl nwnaaa or 
Humicola lanuginosa. 

30. JlMnonwTMMecKMM ct)epwieKr no nio6oMy w3 
nn.24-28, onwuHapomuQcfs tbm, hto MasecTHbiM 
nMnonMTMMBCKMM 4)epMeHT0M 5iBn5ieTcn n^naaa or 
Rhizomucor miBhei. 

31. JlMnonMTMMecKMR ctepMBHT no n»o6oMy wa 
nn.24-28. omjiu^afou^uucff tbm, hto MSBecTHbiM 
nunonMTMMecKMM <|3epMeKrowi flBn^eicfl nwnaaa or 
Fusarium oxyspomm. 

32. JlMnonMTMMBCKM^ (|>epM6Hr no nioGoMy m 
nn.24-31, omnuvapomuucss tbm, mto MOAMCt)Mi4M- 
<t)MpOBaHHan cneuMct>MMHocTb K cy^CTpary npeA- 
craannBT co6oih 6oneB hmskob OTHoaiBHMe atcmB- 
HOCTM, HanpaBneHHON Ha C4-C8 auMJibHyto CB5i3b b 
TpMmML46pMAB M HB Cie-Cso BUMnbHyio cansb b 
TpwrnMLtepi^e. 

33. JiMnonMTMHBCKMfi c()epMeHT no n.32, om/iw- 
Hapou\uuc39 TBM, MTO BioitoHaBT awMHOKMcnomyK) 

M0AM4)MKaUMK) B nonoxcBHMM, COOTBeTCTByiOmeM 
Y21, E56, D57, V60, G61, D62, R81, S83, R84, 
L259, Y261 mvi G266 B nunaaa Humicola 
lanuginosa. 

34. ilMnonwTMMecKMM ct>epM6MT no nio6oMy m 
nn.24-31, omjiu^aiouiuucff tbm. mto MOAMCt)MUM- 
pOBaHHan cn6t4M(t)MMHOCTb K cy6cTpaTy npeAcraa- 
nner co6oi!t 6o/iee hmskob othouibhmb atcrMBHOciM, 
HanpaBnBHHOf^ hb Ct6-C2o aumibHyK) CB5)3b b tpmp- 
nMueptviB M Ha C4-C8 auMnbHyto CB$t3b b TpwrnM- 
UBpMAe. 

35. JlwnonMTMMBCKMS^ <t)epMeHT no nio5owiy m3 
nn.24-31, omnuHaiou\u(icsi tbm, mto MOAMct)HUM- 
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AApec jvta nepcnnciCH: 129010, MocKBa, 
yji. B.CnaccKasi, 25, crpj, OOO "K>piuiHHe- 
cieaa 4>HpMa ropOABCctcBfl h napruepbi", 
nar.noB. E.E.HasHuoft 

(54) CnOCOB nOJIYHEHHa BAPHAHTA 
jranOJIHTHMECKOrO a>£PM£HTA H JW- 
nOJIHTHMECKHft OEPMEHT (BAPHAH- 
Tbl) 

(57) H306p€TCHHC OTHOCHTCH K 6R0TeXHCUIOrHH H 

npejicraHiwer co6ofi cnoco6 nojiyHeHHx BapHairra 
()>epMeirra nyreM cosiiaHiui MOffft^nKauftA b bmb- 
HOKnc/iOTHOd nocjieiioBaTejiBHocTH b onpejieiieH- 
Hoft o6jiacTH iiHnoJiHTBnecKoro 4>epMeHTa. fj^mot 
H3o6peTeHne BKjnoHaer TaicKe BapnaKTEJ nHiiojiH- 

THHeCKOrO 4>epMeHTa C MOAH4>H1|HpOBaHHOfl aMH- 
HOKHCJIOTHOil nOCJieAOBaTeJIBHOCTI»IO H C MOiUl4>H- 

mcpoBaHHoft cnenH(t)KnHocTBK> k cyCcrpary. flaH- 
Hoe H3o6peTeHHe nosBOJiaer yhcnrnwrh ypoBem* 

WeJiarCJIbHOft aXTHBHOCTH HJIH CHIDKTfc ypoBeHb 

HeacejiarejibHoft aicTHBHocTH nHnommciiecicoro 
4)epMeirra. 3 c. h 41 3,n. (>-jn4,l hji., 8 Tafiji. 
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06jiacTis K KOTopoff OTHOCKTcs B3o6peTeHHe 
HacTOAmee ii3o6peTeHHe OTRocBTCji k cnoco- 
6y BSMeueHHfl cy6cTpaTBoft cuewi^mBOCTH ms- 
nojnmnecRoro ^epMeHia nyre&i MOips^i^ilHH 
aMHHOKRCJioTHoj) nocjieAOBarejibHOCTH r x sape- 
anraM nHnojiimnecKKX 4»q>MeinoB, nonyneHHUM 
noq>eiiCTBOM raKOd M0iiR4»HKaiiHH. Hacroflmee 
fDoGpereHHe TaKsse othocbtcji k cnoco6y CKpn- 
HHHra jiHnojiBTinecKHX 4^MeRT0B. 

FIpeAnocunKH cosAaHHfl mo6pmnm 
JiHnoJitrnniecKHe ^^pMeimi (TaxHC icax jih- 
na3iii h c)K>c4K>JiHiia3u) o€jiaaaiOT cnoco6H0CTi»io 

rHZq>0JIH30BaTb CBUSH CJIOSCHUX 3<|lHpOB ]Cap50R0- 

Bux KKCjioT B cy6cTpaTe c Bi>icBo6oxaeHHeM 3thx 

lcap6oH0BUX KHCJIOT. rHiipOilKTineCKa;! aiCTHB- 
HOCTK B OTHOmenHH paaJIHHHUX CnO)KH034)HpHI4X 

CBH3eft^ HMecT BasBoe 3HaHeHHe iuui KcnojuooBa- 
HHX jiRnojivTH^fecKoro 4>cpMCina b paa^iH^HUx 
npoMUiiuieHHux aennx. 

TaxHM o6pa30M, 4)epMeini>i c bucokoR 4k>c- 
4K)JiHna3Hofl aiCTHBHOCTUO Moryr HMerb mHpoKoe 
npuMeHeHHe, Taxoe xax xne6oneKapHoe npoRSBOii- 
ctbo (naTCHT ClUA 4567046), ^Knhipwfisi nuxpo- 
jiRsaTa nmeHHHHoro xpaxMana (nareHT ClilA 
5264367) h o6pa6oTKa pacmrejibHoro Macna jsm 
CHiciceHHX coiiepacaHHii b HeM 4>oc4)OJiHnHAa (aa- 
TCHT CUIA 5264367). flnai o6pa6oTKH pacTHTCJib- 
Horo Macjia aror 4^MeHT aojekch hmctk HKsicyio 
nnnasHyio aKTHBBOCT&» to cctb Hioicyio nwpojiH- 

THHCCKyX) aKTHBHOCTb B OTHOmCHHH CJIOXHO- 
34»HpHE>IX CBJSSefl B TpHTJIHUepiUiaX. 

B wo 98/45453 noxasaHo, tto <t>epMeHT c 
BucoKOji rHApojiHTinecKOfi axTHBH0crn>}0 no or- 
HozneHHio K AHrajiaicT03HJiOT'iiimepHfly (UTJUl 
Moxcer 6uTh HcnojiuoBaH b xne6oneKapH0M npo- 

H3B0ACTBe. 

Xopomo ipBccTHO. HTO izo6aBAeHHe mamu b 
Moroome q>eiicTBa jxsih CTHpioi cnoco6cTByeT y^a- 
jiCHHK) sHpHBDC IMTCH (nanpHMcp, EP 258068), 

BbicBo6o3icaeHHe KopoTKOueno(ie<iHbix sicHp- 

HUX KHCJIOT B Xa^eCTBe CB06oilHI>IX 3KHpHUX KH- 

cjioT (C^QC) Moscer OKdasncn xeJiaTejifcHUM iuu 
(l>opMHpoBaHiu Hy^KHoro sanaxa b nHmeaux npo- 
xcyKTax, HanpHMep npH coapeBanioi cupa 
(M.Hansoii, ZFL, 41 (10), 664^66 (1990)). 

TpexMCpHaa crpyinypa (3D) HCKoropux jih- 

nOJIHTHHCCKHX 4>€pMeHT0B H3BeCTHa, H THXXe H3- 

secTHO, ^o HCKOTopiiie cipyKi ypM coAcpxcar tzk 
HasuBacMyio "xpumKy", Koxopaji mohcct uaxo- 

AHTbCJl B OTKpUTOM HJIH 3aKpUT0M COCTOflHHM, 

nOKpbreafl amrHBHUfl uemp. Brady et al.. Nature, 
343, 767-770 (1990). Brzozowsld A.M. ct al.. Na- 
ture. 351, 491 (1991). Dcrcwcnda ct al.. Biochemis- 
try, 31(5), 1532-1541 (1992). 


Filara ct al., JAOCS, 74(9), 1129-32 (1997) 
yxasuBaMT, <rro BCKOropue JiHnasbi o6iiaAaiOT 
onpeACJicHHOtl (tK>c4)QnHna3H0fi arrHBHocTbio, to- 
riia Kax GonbnhiHCTBo jxHnas o6naiiaioT cjia6ofl 
axTHBBocTBio B OTHomeHHH (tK)C(tK>ji!HmmoB, ;ik6o 
Boo6me hc oGjxaoaioT Taxoft axniBHocTbio. Tax, 
HanpHMep, 6ujia omicaRa (t>oc4>0JEHiia3Hax axTHB- 
BOCTi> AHA JiHnas noiDKenyA(»Hotl ;Kejie3u . Mop- 
CKHX CBHHOK, Fusarium oxysponim h Staphylococ- 
cus hyicus, u 6i>uiu iQ>eiinpHHirru nonBrrxH ycra- 

HOBBTb B3aHM0CB)I3B 4^4^JlMna3H0ft aXTHBKOCTH 

CO CTpyiaypoft sroft nsmsau. WO 98/26057; 
M.D.van Kampen et aL, Ghemistiy and Physics of 
Lipids, 93 (1998), 39-45; AJIjorth ct al.. Biochem- 
istry 1993, 32, 4702-4707. 

B npeAmecTByioniHX paSorax 6ujk> onncaHo 

BJIIUHHe SaMCH aMHHORRCJIOT B jiHiiase OT 

Rhizopus delemar Ha cejiexTHBHOcn* 3Thx jiHnas b 
OTHomeBHU AixHKU QenR KHcnoT. TaxHM o6pa30M, 
RJ). Jocrgcr ct aL, Lipids, 29<6), 377-384 (1994) 
noxasan, «rro BapHaHiu F95D, F112W h V209W 

HMCIOT M0im4>HlIBp0BaHHyK> npCOTOHTHTeJlbBOCTb 

is nojibsy C4- h Ca-XHcnor. ILR. Klein et al., 
JAOCS. 74 (11). 1401-1407 (1997) noxasan, hto 
aapHaHT V206T+F95D HMeer 6oJiee Bucoxyio ce- 

JieKTHBHOCTB HO OTHOmeHKIO X CrKHCJlOTC. 

R^RXIein et aL, Lipids. 32(2). 123-130 (1997) no- 
xasan, hto B^Hairru V209W+F112W, V94W h 
F95D+F214R oGiiajiaiOT 6ojiee sbicoxofl nuipojiH- 

imeCKOll aKTHBHOCTUO B CTHOmeHHH C4- H Cg- 

XRCJXOT, H Bucxasan npeonojioxcHHe, tfo ctpyx- 

TypHBte ACTepMMHaHTU AAA CneUH(i)HHBOCTH B OT- 
HOmeHHH CpeAHCff AJIHHBI UCHH MOTyr Haxoium>c>i 
na yAajicHHOM xoHue auHJi-CBJOMBaiomero "»ce- 
jioSxa". 

Kparxoc omicaHRe H3o6peTeHHa 

ABTopaMH HacTOJHnero HSodpercHwi 6ujio 
oSHapyafCHO, hto cy6cTpaTHa« cncuM4)J«H0CTi» 
jiHnoiiKTH<)ecKoro <|»epMeHTa Moxcer 61m moah- 
4»nuHp0BaHa nyrcM BBCceHiia MOAR<|»RKauHA b 
aMHHOKHCAOTHyx) nocjieAOBaTCjnHocTb Ha onpe- 
AejieHHOM y^acTxe sroro JiHnojiirnnecKoro 4>cp- 
MCHTa B ucAHX yBejiH^icHiu ypoBHJi Hy^KHofi ax- 

THBHOCTH RHH B aCJIHX CHTOKCHHJ] ypOBHJi HexeJIB- 

Teji&Rofi axTHBHocTH. TaxHM o6pa30M, aaropbi 
BacTOAmero H3o6peTeHMa nojiyHHJiH ;iHnojiHTHHe- 

CKHe (|»epMeBTU C MOAH4>HUHpOBaHH0fl aMHHOKHC- 

jiOTHofi nocneAOBarejibHocTbio (ABJice HaauBaeMue 

BapKaHTaMH JIHnOJIHTH<ieCKHX 4>cpMeHT0B miH, 

BxpaTue, BapHaKTaMH), c onpeAencHHOfi cneiiH- 
(|}HHHOCTbK> X cy^crpary, h xoropue Moryr 6i»rn. 
HcnoJib30BaHBi jxjvi KOHXpennax uenefl. 

B cooTBCTCTBHH c 3THM HacTOfliuee H3o6pe- 
TeHHe OTHOCifTOi R cnoco6y npoAyuHpoaaHHA &a- 
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pHama JiHnonHTHHecKoro 4>epMeKTa h BapnaHTOB 
jiHnojiimnecKHX <t»q>MeifTOB» nojiyneHHtix iiaH- 
HUM cnoco6oM. VxaaaHHuil cnoco6 npcAycMarpH- 
bect: 

a) .Bu6op cy6cnpaTa h Hyraott cno3CH034>Hp- 

HOft CBiOH, 

b) BuGop HcxoiiKOro JiHnojiBTHHecKoro 4>ep- 

MCHXa, 

c) Bu6op» no xpaftBefi Mcpe, oiceoro aMHHO- 
KHCJioTHoro ocrarxa b o6nacTH Boaixe axTHBHoro 
cattra, b o6jiacTH bosjic C-KOHua hjiu b oCuiacni 
**KpMiiiKH" RcxoAHoro JiHnojiHTinecKoro 4»epMeH- 
Ta, onHcaHHoro mrace, 

d) C03iiaHHe uoBH^uKawft^ KaacAan lo koto- 
pux npcAcraBjixer co6oS HHcepuHio, AcneuHio hah 
3aMeHy aMHHoxRoioTHoro ocranca, 

c) Hco6A3aTejn>HO, cosAaHHe MOAKtt^HKauHft, 
Ka;icjiaJi h3 icoTopux npcjicraajwer co6oft HHcep- 
iDoo, Aeiieiuoo hjib aaMeny aMHHoxHcnoTHoro oc- 
Tarica B oiwOM mm necKOJibKHX nouioaceRiux^ or- 
jiinaiomiixcii or nojioxcemtft, yKasaHianc b 

f) nOJiyHCHHC CKOHCTpyHpOBEHHOTX) BapHBH- 

g) TeCTHpOBaHHC Ha aBTHBROCn* JOaHHOrO BB- 

pHanra no oTHomeHHio x cno}iCHO34>HpH0fl cbjdh b 
iiaHHOM cy6cTpaTe, h 

h) ot6op BapHBHra, oejia^aiomero M0flH4>H- 
impOBaHBoft arTHBHOCTfcio no OTHomeHKio k 

CJI0%H03<t)HpH0fi CBH3H. 

TaxHM o6pa30M, b oahom h3 acneicTOB Hacroamcro 
H3o6peTeHiu[, hcxoahuA JiKnojiHTinecKHft 4»cp- 
MCHT HMeer cnHpr-cBjrauBaioniHft cafir, coAcpxa- 
miifl niHuepHHOByio qacn* b nojioxeHHH sn2; a 
aMHHOKHCiioTHaii MOAH^HKamu HaxojiHTCx B npe- 
jiejiax 10 A OT C-BTOMa b nojioaceHHH sn2 ranuc- 
pHHOBofl HacTH TpHrnHuepnoHoro cyScrpara. 

B iqjyroM acnexre HacTO)iiaero inoGpereHMJi 
HcxoiUttid jimommntcuHn 4>epMCHT HMeer 
CTpyrrypy, coACpacamyio KaTanHimeCKyio Tpna- 
;^y, cocToamyw m arraBHoro ocranca Scr, aioHB- 
Horo ocTaxxa Asp r axTHBHoro ocrarKa His, a mo- 
iiH(|»HaHpyeMaji aMHHOKHCJiOTa pacnojio^eHa ;ih6o 
MexAy ajcTHBHUM ocraTKOM His jcaTanimnecKoro 

OCTBTKa H C-KOHUOM. JIh6o IipHHaiUieSKHT K cepHH 

£, onpeAeiieHHofl RMacecjieAyiomHMH craKHJiMH: 

i) conocraBjieRRe nepBHYHofl CTpyirrypu jih- 
nojiHTHMecKoro ^^Menra co cxpyirrypofl jiHna3U 
4TGL Rhizomucor miehei, coAepxcameft KaranHXH- 
HccKyio rpHaffy h atOM ^oc^opz HHrH6HT0pa 
(4TGL-inhP), iuijt MHHHMHsauHH cyMMu XBaspa- 
TOB OTXJioHCHHJi Mcwfly aTOMaMH RarajiHTmecKHX 
TpHaji iiByx crpyinyp. 
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ii) onpejiencHMe cepRH A, cocrojnacfl ro btomob 
iinnoiiRTHHecKoro ^epMCHia BRyrpH c4>epu pa- 
AHycoM 18 A c neRTpoM B 4TGL-inhP, 

iii) ^wpMRpoBaHHC nepBoft iuiockoctr, onpe- 
AejiCHRoS 4TGI^inhP, stomom Ca arniBRoro oc- 
Tanca Scr HCxoAHoro HHnojunviecxoro <l>epMeHTa 
H aroMOM Ca aKTHBHoro ocrarTKa Asp HcxoAHoro 
iiHRonHTHHecKoro (|»^MeHTa h onpcAcncHHc ccpHn 
B xax cy6cepRB cepna A, cocroxmeft h3 btomob Ha 
toft ace caMOfl cropoRe nepBofl iuiockoctb, ea ko- 
Topofl pacnojiosKCH aroM Ca axTHBHoro ocraTKa 
His HcxoiiHoro JiRnonBiRqecxoro i^epMeRra, 

iv) ^kopMHpoBaRBe BTopofi nnocxocTR, onpc- 
ACJieHHott 4TGL-inhP» aroMOM Ca axTHBRoro oc- 
rarxa Scr RcxoAHoro jranojumnecKoro 4>cpMeHra 
H aTOMOM Ca amsBRoro ocrarxa His hcxoahofo 
iranonRTKqecxoro 4>epMeHTa h onpeAejieHHC cepHH 
C xax cy6cepHH cepHH A, cocrojnnefi r3 aroMoa Ha 
r^OTRBonojioacHoA cropoRe BropoA nnocxocrH, na 
KOTopoft pacnojio»eH aroM Ca aRTHBHoro ocrarxa 
Asp HcxojiHoro JiHROJiHrRHecKoro 4»epMeHra, 

v) 4>opMHpoBaHRe Ra6opa D» cocTOJimcro H3 
aroMOB, npHHajineacamHX x o6i>eiiHHeHHUM Ha6o- 
paM B R C, H HMeiomcro AocryimocTb x pacraopH- 

TCJDO 15 HHH Bume, R 

vi) (jK)pMHpoBaHHe Ha^opa cocroflmero h3 aMW- 
HOXHCJiOTHMx ocraTxoB B CTpyxiype, xoropBiM 
coAepxRT aroM, npHHaancKamHfl x Ra6opy D, hjih 
aroM, npHHaAne>KamHfi x oGMjutHeHHUM Ha6opaM 
B H C H pacnojioatcRHutt Ha paccrojiHHR, MeHee 

RCM 3,5 A or aroMa, npHHaAnescamero x Ha6opy 
D. 

B Tpen»eM acnexre Racrosmero R3o6pereHHJi 
iiaHHufl JiHnonwnnecKRfl $cpMe»T HMeer axrHB- 
Hwfl acHTp, coiiepKamHfi axTRBHutt ocrarox His, a 
M0im4>HxaiXHK> B aMHHOKHcnorHofl nocjieiiOBa- 
rejRiHocrH co3iiai0T Mcacffy bxthbhum ociarxoM 

His H C-KOHaOM. 

B eme OimoM acnexre Racrosmero K3o6peTe- 
mm aMHHoxHCJiorHyio MOiiH(|)HxaitHX> coa^aiOT b 
npeiiejiax 10 aMHHoxHcjioTHUx ocrarxoB y C- 
xoHua. 

B flpyroM acnexre RacroHiaero H3o6peTeHHJi 
HcxoiiHUfi JiKnojiRTHHecxHf! 4)epMein' HMeer 
"Kpumxy", H AaHHyio MOiiR())RKa]iHK> coiAaior a 
o6jiacrH 3roft xpumxH. 

HacTOjnaee H3o6peTeHHe raxxce othochtcx k 
flHK-nocjieAOBarcjibHocTH, xoARpyioniett flaHHwfl 
BapHBHT, K axcnpeccHpyioiiieMy aexropy, coziep- 
acamcMy ary AHK-nocjieAOBarejn»RocrK, x rpaHC- 
(|)opMHpoBaHHofl xnerxe-xoiflHRy, coAepBcameft 
yxasaHRyio AHK-nocjieAOBarcA^HocTb hjih yxa- 
aaHHbilt 3xcnpeccRpyiomHfl aexrop, h x cnoco6y 
nony^cnwi AanHoro BapnaHra oyreM xynbrHSHpo- 


7 


2235775 


8 


BaHHA yxasaHHofi TpaHC4)OpMHpOBaHHOfl KJlCnCH- 

X03aHHa Tax, TTo6bi ara KJienca npoiiyuMpoBajia 
AaHHufi BapRaHT, c nocjieziyiomHM BUiiejieHHeM 
AaHKoro BapnaHTa h3 nojiyneHHofl mrraTCji&Hoft 
q>eflM, KpoMC Toro, Hacroamcc Hsodpereraie or- 
HOCHTCX K HcnojiKSOBamoo yKasaHHbix s^naKroB. 

ABTopaMH HacT05nsero H3o6peTeHM;i 6biJio 
Taxxce o6HapyaceH0, «rro Jinnommnecwifl (t>ep- 
MeHT, o6jiaiiaK>iiiHft JiRnasHOli h 4>oc4>ojiHna3Hof! 

aKTHBHOCT&K), a TaiCKC aKTHBBOCTUO HO OTHODie- 

HHK> K AHrajiaxToawiARr/iHaepHZiy, Moxer 6i>nrb c 
ycnexoM HcnonbsosaH b x;ie6oneKapHOM npoH3- 
BOACTBe, H HMB 6hui pa3pa6oTan cnoco6 ckphhhh- 
ra jtnnoJiHTinecKHX 4>epMeHTOB nyrcM hx tccth- 
poBaHHH na yicasaHinae axTHBHocTH. 

Kpancoe omicaBKe lepreaca 

Ha «icpTC«c npoHJunocrpHpoBaHO conocraB- 
jieHHc nocjieAOBarejiBHOcreft JiHoas. 

rioiipo^Hoe onHCBHHe H3o6peTeHHJi 

M0ilH4»HUHp0BaHHaX aiCTHBHOCTb TIO OTHO- 
meHHK) K Bu6paHH0fi CnO^H03()>HpHOSt CBS3R B 

cyScTpaTC 

UejibK) HacTOHmero K3o6peTeHiui jiBJixercfl 

K3MeHeHMe, no CpaBHCHHIO C HCXOiUIBIM JIHnOJlH- 
THHeCKHM 4>epMeHTOM, aKTHBHOCTH HO OTHOIlie- 

maOy no xpaftneft Mepe, x oiiHoff Bu6paHB0ft 
cjio3icH03(^HpRoii cBsaHy no KpaftHeft Mcpe, b OiiHOM 
cy6cTpaTe, to cctb yBenmeHHe HyacHofl ajcTHBHo- 
CTH, cBHsceHHe He»ccJiaTejn»Hott arraBHocTH hjim 
HBMeHCHHe cneiui<J»iwHOCTH K cyScrpary nyrcM 
yMeMbmcHUJi OTHomeHH)! BexeejiaTejibHofl bictkb* 

HOCTH K JKeJiareJIbHOfl aXTHBHOCTH. 

TaKHM o6pa30M» 4>^pMeHT c noBumeHHOfl 

^0C(i)0JXHna3R0i) aKTHBHOCTbiO MOTKer 6bITb HC- 

noJXbaoBaH, HanpRMep, b xne^oneseHBH hjih juvi 
OMHCTKH pacTHTejibKoro Macjxa. Mo^Ker oxasaTbCfl 
}KejiaTejibHi>iM yBCJiineHHe raapojiHTHqecKofi aK- 
thbhocth ^^pMeirra no OTHomeHHio k ^RrajiaicTO- 
3BJWHrjiHuepwiy (flTflD ^ ucjmix cro HcnoiiMO- 
hZHHsi b xjie6on«KapHOM npomBOACTBe. 

yBCJIIWeHHe JIHnaSHOfl aiCTHBHOCTH M03KeT 

OKasaTbCB KCJiaTeJibHUM juin iiic6oro npoMum- 
jieHHoro npofnBOACTBa, b KOTOpOM HcnoJibsyiOTC^ 
imnasbi. pflsi HcnojibsoBaHiu b Moiouutx q>eiiCTBax 
wiH npH BuneHxe xjie6a MOHcer oica^dTbcit )Kejia- 
TCJibHUM yBejiHHeHHe aicTHBHocTH no OTHomeHHio 
K AnHHHonenoHeHHUM (Ci6*C2o)TpHrjiHuq)iuiaM, h 
MOxccT oKasarbCfl acejiarejibHUM yaejiHHCHHe cne- 

UH(i)inHOCTH K AnHHHOUenO^ietlHIiIM nrHpHUM KH- 

cjioraM nyrcM chhxchhji oTHoraeHiw aKTHBHOCTH, 
HanpasjicHHoft Ha KopoTKOuenoqe^HBie hah cpen- 
HeuenoHCHHue (C4-C8)>KHpHwe khcjiotu, k aicTHB- 
HOCTH, HanpaBJieHHoii na iuiHHHOiienoqeMHiae 
acHpHwc KHcnonj. 


YBenineHHe ^naanofl aicniBHocTH b otho- 
meHHH KOpOTKOiienoseHH&ix una q>eiiHeaenoneH- 
Hwx {C4-Cs)TpHrnHuepHflOB Moater oKasan^ca we- 
jiaTenfcHUM jvu BcnonuoBaHRx b iiejiHX ()>opMHpo- 
BaHHs aanaxa b nHmcBux npoi^yterax (HanpHMep» 
npH C03peBaHHH cupa). 

npH HcnonuoBaHHH B xanecTBe ^c4»QiiHna3 

AM OHHCTKR paCTHTCJIBHOrO MaCJia MO^KCT 0X3- 

3aTBCj] BcejiaienbHUM cmciceHHe OTHomcBHa jiH- 
na3B0A aKTHBBocTH, HanpaBJieBBofl Ha AnHBHoue* 
noHeHHue (Ci6-C2o)TpHn]RaepRAi>i, k 4>oc4>ojih- 

naSHOfl aKTBBBOCTR. 

HcxoAHUfl ABnojomnecKBd ()>epMeBT 
JlHnojnmnecKBM ^cpntmoM, Hcnojiwye- 

MHM B BaCTOJimeM R306peTeBHB, )7BJIXeTCX 4^p- 

MeRT, ROTopul) Moacer rHApojnooBarb cjioxro- 

3(}»HpHUC CBJOB. TaiCBMR (t^CpMeiTTaMH JIBA5IK>TCB, 

nanpHMCp^ AKnasu, raicHe xax TpnauHnrAHiiepBH- 
inmaaa (EC 3.1.13), iranonpoTCBBAHnaaa (EC 
3.1. 1J4), MOHorjiHqepHAnHnaaa (EC 3.1.1^3), 
j3H30(|>ocitM>AHna3a, ((|>epyjioBaA KBCJioraVacrepaaa 
H 3CTepa3a (EC 3.1.1.1. EC 3.1.1.2). Ua^ipw b 
CKo6xax 03BaHai0T CBcrcMaTRqecKRC HOMepa, npn- 
cBOCHHue KoMHCCBeit no (|>epMeHTaM Me^xziyBa- 
poAHoro 6BOXHMHMecKoro coibsa b cooTBercTBHH c 
THnoM 4>epMeBTaTHBB0ft peaxuHOBHoit chocoGbo- 
CTH AaRHoro ^pMCBTa. 

HcxoARuft jmnoABTinecKHit 4^'^^'^ moxcct 
QuTh npoxapHOTHqecKBM, a b HacTHOCTH, SaKxepH- 
ajibHUM 4>q>MeBT0M. BanpBMep, npoHCxoAflUiBM 
OT Pseudomonas. IIpRMepaMB hbaaiotoi jriHnaau 
Pseudomonas, nanpHMep P.cepacia (nareBT CIIJA 
Jfs 5290694, pdb file lOIL). P.glumac (N.Frcnkcn et 
al. (1992), Appl. Envir. MiaobioL 58 3787-3791. 
pdb flics ITAH and IQGE), P.pseudoalcaligencs 
(EP 334462) B nrraMM SD705 bmab Pseudomonas 
sp. (PERM BP-4772) (WO 95/06720, EP 721981, 
WO 96/27002, EP 812910), nocjieAOBaxcjibROCTb 
jiHna3u P.ghunae HAeHTHHBa aMRHOKRCJioTHOft 
nocjieAOBarcjibHOCTB Chromobactenuin viscosixm 
(DE 3908131 Al). ^yrBMH npHMcpaMR jibjijiiotcji 
6aKTepBajii»RL]e xyrHHasu, npoHcxoAJiniHe, Ha* 
npHMcp, OT Pseudomonas, tbxhx xax P.mendocina 
(US 5389536) hjih P.putida (WO 88/09367). 

AjIbTCpHaTHBHO, HCX0AH1>UI AHnOJIHTH^CCKHM 

(|)epMeHTOM Moxcer 6brrb dyxapHOTHHecKHfi, Ha* 
npHMep, ABnoABTBHecKBfi 4»epMeBT rpH5oB, Taxott 
xax JiHnojiKTHHecKHe ^epMtKm ceMeRcTsa Hiuni- 
cola B ccMeftcTBa Zygomycetes H xyTHHasu rpn- 
6oB. 

IIpRMCpaMB KyTRHa3 rpH60B SBJimOTCJI xyxH- 

Haau Fusariuni solani pisi (S. Longhi et al., Journal 
Of Molecular Biology. 268 (4), 779-799 (1997)) b 
Humicola insolens (ClUA 5827719). 
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CeMefiCTBO JIHOOJIHTHHeCKHX (|>epMeHTOB, 

npoHCxojiRDXHx OT Hiuxucola, cocTOiTT H3 mua3hi 
orraMMa DSM 4109 HJanugtnosa r ;iMna3, HMeio- 
mHX 6ojiee ^leM SO%>HyK) roMOJionoo c yicaaaHHoA 
jiHnasofl. Jlenasa H.lanuginosa (chhohhm Ther- 
momyces lanuginosus) oiracaHa b EP 258068 h £P 
305216 K HMcer aMHHOKHCJiorniyio nocneiioBa- 
TejibuocTb, noKasamiyio b nonoTtitBwix 1-269 SEQ 
ID NO: 2 B izOTeirre ClllA 5869438. 

CeMeflcTBO Humicola Taicse BKJnoHaer CJie- 
ifyiomRe jiHnojiHTUHecicHe 4>cpMeifru: iiHnasy or 
Penicillinuxn camcmbertii (P25234), mina- 
3y/4>oc((»oJifiiia3y or Fusarium oxysponim (EP 
130064, WO 98/26057), iiHnaay or FJicterospoium 
{R87979), jrH3o4>oc4«uiHna3y or Aspergillus foe- 
tidus (W33009), (|>0C(|KUiHna3y Al or A-oryzac (JP- 
A 10-155493), mamy or A.oryzac (D85895), jih- 
na3y/(^pyiioBaH KHCJioTa)-3CTepa3y ot Ajugcr 
(YO9330), ;iHna3y/(4«pyjiOBaji KHCiioTa)-3CTepa3y 
or A.tubingensis (Y09331), jiHnaay or 
A.tubingensis (WO 98/45453), JiH30<j>oc(tw)jiHna3y 
or A.mger (WO 98/31790), samaay or Rsolanii, 
HMeioii^yio H303;ie]cTpmecKyio TOHKy 6,9 n ose- 
BHAHO MOJiexyitHpHyio Maccy 30 icAa (WO 
96/18729). 

CcMCflcTBo Zygomycetes BKJDoqaeT jiHnaau, 
HMeiomHe, no icpaflHefl Mepe, 50% roMOJionoo c 
mtnaaoA Rhizomucor miehei (P 195 15). 3to ccMeft- 
CTBo TaK3ce BECjDOHaer jiHnaaia or Absidia leflcxa,. 
A.sporoj[hora, Axorynibifera, A.blakesleeana, 
A.griseola (ace ohh omicaHU b WO 96/13578 h 
WO 97/27276) h Rhizopus oryzae (P21811). Uh4)- 
pu B cKoGxax yicaauBaioT Ha ciy6iiMKaiifiK> hjih 
HOMep Aocryna k 6a3aM jiaHHUX EMBL, GenBank, 
GeneSeqp hjih Swiss-Prot. 

Oco6ufi HBTepec npeacraBiwcT nojiyHCHHe 
BapHama c ((>oc4KUxnna3Hofi axTHBHOcn^io b3 hc- 
xoAHoro JiHnonHTHqecKoro (]}epMeirra, He o6jia- 
iiaiomero kjth oGnaziaiomero onenh HesHaqHTCJib- 
Hofi 4>oc4>0JiHna3H0fi aKTHBHOCTbK}, HanpHMep, 
cooTBercTByiotaefl OTHonieHMX)^ i{>oc4>ojiKna3HOfl 

aiCTHBHOCTH K ilHIZaSHOfi aiCTHBHOCTH, paBHOMy 

MCHce 0,1 PHLU/LU hjih Meuee 50 PHLU/mf. 

MoiiB(|}HKauHX, co3iiaHHaji B03Jie cnnpr- 
c&JDUBaiomero cattra 

Kax Gwio yiice ycraHOBJieHO, aMHHOKHcnor- 
Haji nocneAOBarejiBHocTb HCxoAHoro JiHnojiRnne- 
cKoro 4^pMeHTa Moxer 6uTb MOiinc)iHiiHpoBaHa b 
nojioxceuHH, Koropoe RaxoiiHTCJi Boane rhHuepH- 
HOBoft HacTH TpBmHuepHAHoro cy6cTpaTa. 3tb 
o6jiacTi» 6yAeT Aanee HaauBarbcJi "cnHpr- 
CBX3biBaK>iQHM yMacTKOM* jiHnasu, H oHa oimcaHa 
B Bizozowski A.M. et al., Nature, 351: 491 (1991); 
Uppenbcrg et al., Biochemistry, 1995, 34, 16338- 
16851; A. Svendscn, Inform, 5(5). 619-623 (1994). 


A'w iiHnaabi Rhizomucor miehei nporroeH- 
H0cn» cinq)T-CB«MBajomero cafira moxct 6wTh 
onpciieneHa h3 4»aftna PDB "Stgl.pdb", flocrynHoro 
B "CrpyicTypHoll KnaccH(]>HKaiiHH 6cjikob- (SCOP) 
B HnrrepHeTe, b caflrc http://www.rcsb.org/pdb/, 
tr6 noKa^an KOMiuxeKc c HHrH6trTopH&tM, ynmo- 

BUM CnOaCHUM 3^Rp0M H'reKCHn4K>C(lKHI0B0fl KR* 

cnoTU» HMHTRpyiodOfM cy6cTpaT. Oh onHcan y 
Dcrewenda et al (cm. Bume), Bizozowsld et al. 
(cm. Bume) H Brady et al. (cm. Bbime). IlojioseHH- 

CM 5Il2 3T0fi MOACJIH HfiJUeTCll aTOM C£2. 

VrasaHHUfl aapHaHT oGmRO coAepacwr He 
6anee 10 M0iai({)HKanHft b cnBpr-cBjQUBaiomeM 
cafire, uanpHMep 1» 2, 3, 4, 5 wm 6 MOiUK|>HKaaHft. 

Sra M0iiH4»BKauH]i Moacer, b <iacTH0CTH, Ha- 
xoium>cx B Tod <iacTH cmipr-cBJOUBaiomero caif- 
Ta, KOTopaa bxoakt b 20 nonoxcemift (nanpHMcp, b 

10 nOJIOXCCHHtl) C-KOHUa. 

KaK yxasbiBaiiocb Bwine, aMHHOKHCJiOTHax nocjie- 
AOBarrejibHOCTb hcxoahofo JiHnojnmnecKoro (fep- 
Menra Moxer 6uTb MOia»|>RimpoBaHa b nojioxe- 
HHH, KOTopoe HaxoAHTCJi B npciiejiax 10 a (Ha- 
npHMep, B npcAejiax 8 a» a b HacTHOcxH b npciie- 
jiax 6 a) or C-aioMa b nojio^enKH sn2 rJiHuepn- 
HOBofl HacTH ipHrnHuepHAHoro cy6cipaTa, B jih- 
nase Rhizomucor miehei b npcAejiax 10 a or no- 

JlO^eHHB 8n2 HaXOAHTCH CilCAyiOmHe aMHHOKHC- 

jiOTHue noBOKCHHH: 25, 28, 80-84. 88. 143-146, 
175. 203, 205. 254-255, 257-259. 264-267. B npe- 
Acjiax 8 A HaxoiWTca cjicflyromMc aMHHOKHCJior- 
Hwe nojio«eHH)i: 81-83, 144, 257-258, 265-267, a b 

npcACJiax 6 a HaxoAarca cjieAyx)nxHe aMHHOKKC- 
jiOTHue nojxojKeHwr: 82, 144. 257, 266. 

B jiHnaae Humicola lanuginosa b npeACJiax 10 a 
oT nojiOKeHHx sn2 HaxoA^rrcJi cncAyiomHe aMHHo- 
KHCJioTHMC nojio>KeHHx: 18, 21, 81-85, 89. 145- 
148. 172, 201. 203, 255-256, 258-260. 264-267. B 
npcAcnax 8 a HaxoAHXcn cjieAyioiUHe aMHHOxHc- 
jioTHue nojio:iceHHa: 82-84, 89, 146, 258-259. 265- 
267, a. b npeACJiax 6 a naxoAffTCfl cneAyiooiHe 
aMHHOKHCJiOTHue nojioaceHHfl: 83. 146. 258. 266. 

M0AH4>HXanHA B03Jie KaTaAKTHMeCXOfl TpHa- 

AK4 

Kax y»c yxaauaanocb b oahom H3 acnewroB 
HacTOffinero H3o6peTeHHfl, hcxoahuD jiHnomiTHHe- 
CKHtt 4^pMeHT HMcer CTpyxTypy, coAepacau^yio 
KaranHTHsecKyio xpHaAy, cocT0Jra^yIO h3 bxthbho- 
ro ocrarxa Ser. axTHBHoro ocramca Asp h axTHBHO- 
ro ocraTxa His, a MOAH((>HUHpyeMafl aMHHOKHCJiora 
npHHajine^RHT x Ha6opy, onpeAeneHHOMy xoHXper- 
HUM cnoco6oM, OHHcaHHUM Bunie. Hanmsi crpyx- 
xypa Mo»eT 6brn> orxpuroft hah sawxHyrofl 
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crpyKTypott, h oHa moxct BKjno^an*, a Moacer h He 
BKJno^arrb cyCcrpar hjih hhthSrtop. 

3Ty npoac;iypy o6whho npoBOAsr c Hcnojiv- 
soBaHBCM npoipaMMBoro odecneneHHXj Taxoro tax 
MSFs Insight IL Oaa npcffycMdrtpjsBzer conocraB- 
neHHe c 4TGL, xpHCrajuTHqecKon CTpyxrypofi jih- 
nasu OT Khizomucor miehci, oGparnMo hhthGh- 
pyeMoft ioomn-n*HHTpo4»CHHn(|K>c4>aTOM. Sra 
CTpyKTypa ^ocrynHa b "CTpyxrypHott iuiaccH(|iH- 
KaiiBn GejiKOB** (SCOP) e HirrepHeTe, b caihc 
http://www.rcsb,OTg/pdh/, h onHcana y Dcrewcnda 
et al. (cM.Bume). JlHii83a or RMzomucor miebei 
BWDOHacT KarajDmnecKyio Tpnajiy, cocTOflmyio to 
aMRHOKHCJIOTHUX OCTaTKOB S144, D203 H H257. 

Jl^ jiHnasBi Humicola lanuginosa, mohct 
6mtb HcnojiMoeaHa cipyKrypa Itib; OHa jiocrynHa 
B "CtpyicTypHoft KnaccH^iKKaoHH 6enK0B" (SCOP) 
B Hirrq)HeTC. C HcnojuaoBaHHCM 3Tofi cipyKrypu 
Ha6op, onpeiiejieHHufl c noMombio yKasaHHod 
npouez^ypu, BKjno^aer cjieAyioiiiHe nojiosceHiu: 
10-23. 26. 40. 55-64. 80-87. 116-117, 119, 145- 
149, 151. 168. 170, 194, 196-201, 220-222, 224- 
227 H 254-269. 

Moim^HKasm^ Meauty C-kohuom h amra- 
HBiM ocraTKOM His 

KaK yicasiitBaiiocb Bume, oima win RecKOJibKO 
MOAK4»HicaaHft B aMRHOKHCJiaraott nocjiciioBaTCJUt- 

HOCTH Mpryr 6UJh C03iiaHU MCTKJSy aKTHBHLIM 

ocraTKOM His h kohuom. a b qacTHOcni, b 12-th 
aMHHOKHcnoxax co cropoHU C-xoinui or 
aKTHBHoro ocTanca His, 

JiHnasa Hutnicola lanuginosa HMeer bictrb- 
HBift His b H258 R C-KonneBOfi ocraroK b L269. 
TBK vto 3Ta o6jiacTb BienoMaer nojio%eHH>i 259- 
269. Jbniaaa P.cepacia HMeer aicTHBHUft ocraTOR b 
H286 B C-KOHueBOff ocraroK b 297, rax ^o ara 
o6jiacTi> BKJiio«iaeT ocrancH 287-297. 

MoAH^^HKamu bosjic C-kohub 

KaK yicaauBajiocb Buzzie, OAHa hjih HecKOJibKo 
M0An4>HKaiafA Moryr 6i>rrb cicjianu b 10 bmrho- 
KHCJioTHWX nojio«eHHxx OT C-KOHua 3pejioro 6eji- 

Ka KHH B nOilOTKCKHJIX, COOTBCTCTByiOmHX yKBSaH- 

HUM nojioxceHHHM B JiHna^e H.lamigiiiosa, to ecTb 
B noAOSKCHHXX 260-269 JiHnasu H.lanuginosa. Co- 
oTBercTByioiaHe noJiosceHivi Moryr 6bm> odnapy- 
TKCHbi nyrcM conocraBJieHH^ iiayx nocjieAOBaTejii»- 
Hocrefi, xaK onncaHo iiajiee b aacTOAmefi aaxBxe. 

BapRBHT nHnoiXKnnecKoro (|>epMeKTa Moxer 
6i>rn> yce^teH nyreM AejieiiHH aMHHoxRCJioTHUx 
ocnmcoB, cooTBcrcTByioiaHX nepauM nojiOKeHHXM 
1, 2, 3, 4. 5 HflH 6 y C-xoHoa. yccicHHUfl BapnaHT 
Moxcer HMCTb yjiyHineHHyio TepMOCTa6HJibHOCTi». 

AJiBTepHarHBHO. AanHufi BapHauT Moncer 
HMeTb nenxHUHOC yjuiRHCHHe y C-KOHua h/hjih y 


12 

N-KOHi[a. C-xouaeBoe yjinHHCHHC mokct cocTOjm* 

H3 1-10 aMHHOKHCJlOTHWX OCTaTXOB. HanpHMCp A, 

p. AG. DG. PG, AGG, PVGF. AGRF, PRGF. 
AGGF HJIH AGGFS; nH6o oho moxct coctojitl h3 
40-50 ocratKOB, nanpHMq) H3 48 C-KonncBUx oc- 
larxOB AGGFSWRRYR- 
SAESVDKRATMTDAELEKKLNSY- 
VQMDKEYVKNNQARS nanasH Fusarium ox- 
ysponun. C-kohucboc yAnHHeBHC Moacex 
noBBimaTL f^oc^^ojinnasHyio axniBHOCTb. 

Htckc onHCBHU HexoTopue Mozm4>HKaaHH b 
oGjiacTM, nepexpuBaioaieflcH co cmipT- 

CBX3UBaX>niKM yHaCTKOM. 

KOHXpeTHOfi MOAH^IRXaUBeil ABJIACTCJI 3aMe- 

Ha B nojioxeRHH. cootBercTByiomeM G266 b jrana- 
3e Humicola lanuginosa, b ^acTHOCTH. hb bmhho- 
KHCJiory npoMewyro^Horo pasMcpa, HanpHMcp A^ 
C, D, N, L, I, S, T, P HJIH V. Bmjio o6HapyHceHO, 

HTO OJEHOfl jaxOfl MOAH(|>HKaUHB AOCTaTOHHO JUISI 

noBumeHwi 4}OC^iiHna3Hoft axTHBHOCTK. 

ApyrHMH KOHXpCTHUMH MOAH(|)HKaimflMH HB- 

jvDorcn Taxae MOAH^^Hxainni, xoropue KSMeHXiOT 
TpeTHHwyio cTpyxTypy, HanpHMcp, nyrcM BBCiie- 
HHX o6ieMHi>ix 6oxoB{4x neneft nnn nyreM paapy- 
meHHJi yrjiOB cbh3H, nanpHMep nyreM BaeAeHHx 
Pro. TaxHe MOABct>HKaiiHH Moryr Sim aaeiieHu b 
nojio»ceHH^, coorBercTByionaie nojio^ceKHAM 
G263, L264, 1265, T267 ww L269 b jnmaae Humi- 
cola lanuginosa. HexoropuMH xoHxpexHUMH saMe- 
HaMH BBJunoTCJi G263A, E, Q, R; L264A, C, P, Q; 
I265L, N, T; T267A, Q. nnn L269N. 

MoAH4>HKanRji B "xpunnce'' 

Kax 6wio yxe ycraHoajieHO Bume, aMHHo- 
KHCJiOTHa>i nocjiejioBaTejn>HOCTb hcxoahofo iXHno- 
jiKTHHecKoro i|>epMeHTa moxct 6hm> moah^^huh- 

pOBBHa B 06j!aCTH "xpUmXR" HCXOAHOrO JtHDOJIH- 

THHecKoro (|)epMeHTa. ^ra o6jiacTi> onHcaea Brady 
et aL,14ature 343, 1990, pp. 767-770 r Bn^ozowski 
A.M. et al.. Nature, 351: 491 (1991). B jinnaac 
Humicola lanuginosa "xpumxa" pacnoJioaceHa b 
noiiOBceHHHX 80-100, h yxaaaHHax MOiiH<|>HKaizH)i 
Moyner 6iiiTb BBeAena b nojioxeHHs 82-98, nanpn- 
Mep 91-98. 

3tot BapHaHT oGtniHO coacpkht He 6oJiee 5 
MOAR^^HxauHfi B oGabcth '^xpumxR"; OH Mo^cer 
coAep^axb 0. 1, 2 hjih 3 MOAHctinxauHH. KoHxpex- 
HOfl MOAH^Kxaiuieft JiBJuercsi 3aMeHa aMRHOXHC- 
jioTw, cooTBCTCTByiomefl G91, L93, N94, D96, 
K9S. L97 h/hjih E99 b jinnase Humicola lanuginosa 
Ha RefirpanbHyio hhh nojioxKiejibRO sapa^eHRyio 
aMHBOKRcnoTy, HanpHMep saMcna, cooTBexcTByK)- 
raaii G91A.T, L93K, N94D. D96S.W,G. L97Q, 
K98D J.E h/hjih E99KJ)- 

B ^aCTHOCTH. BapHaHT C M0An4»HKailReft B 

o6jiacTH "xpumxH" raxace couepTXKr oAHy hjih 
HecKOJibxo MOAH(|)HxaitHfl B03Jie xaxanRTHqecKoft 
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TpHaicu, Boone cy6cTpaT-CB>nbiBaK}inero caftra hjih 
B03Jie C-EcoHoa. 

BapuaBTiii HHaoJiimiHecKoro 4>epMeifni 
BapHaHT HHnoJisrraqecKoro 4>epMeirra Ha* 
cTOjnaero R3o6p>eTeHH]i coAepzxirr ojiBy kjih He* 
cKontfco uom^Hxsmli aMHHOKBCjioTHoro oci a iiia 
B jno6o& H3 oGnacrefi, oiiKcaHHLix Bume. Kapsmas 
MOiiH^HKaoHfl Mcnaer npenmBJim co6ofl Aejie- 
UHK) mn saMeny aMHHORBOiOTHoro ocTaTKa, 
OHa Moxter npeACTaBJurn> co6oil HncepiiHio nepea 
iiaHHbm aMHHOxcHCJioTHUM ocraraoM hjih nocjie 
Hcro. EaiM Aannufi aMHHOioicnoTHiiift ocmoK 
HaxoiiKTCs y C-icoHua, to yoaaaHHan HHcepioui 
Moxcer npeiscraBjumi co6ofl C-KOHueBoe yjuimie- 

HHe. KHCepOKS oGuHHO COCTOHT H3 1-5 aMRHOKHC- 

jiOTHux ocnmcoB^ HanpHMep 1-2 aMHHOifflcnoTHUX 
ocranca, a C-KOHueBoe yiuiHHeBHe uontr cocro- 

STh H3 1-50 HJIH 2-10 aMHHOXCHCnOTHUX OCTaTKOB, 

06mee HHCjio MOAH^HKaoHfl B BumeyKasaH- 
Hux o6i]acTsx o6iinH0 ne npeBumaer 20, uanpH- 
Mep ue npeaumaer 10 Rnra He npeBumaer 5, h mo- 
»eT cocraanOTb He 6ojiee 1 hjih 2 Mom^mam^ b 
BumeyKsazmmxx odnacrax. 

KpoMe Toro, yKasaHHUfi sapHanr nHnojiHTH- 
<iecKoro ^epMcmz Hacroiamero H3o6peTeHHs mo- 
xcer, HO Heo6^aTenbHO» Bmnoqarb i^>yrHe moah- 
4>HzcaaHH ucxoAHoro 4»epMeHTa, o6i>niHO ne 6o;iee 
10, HanpHMep He 6o;iee 5 TauHx MOjm^tHxcauKft. 

yicaaaHHLifi Bapnanr o6z>mHO mAterr roMOJio- 
nno c HCKOjiHUbd jranojummecicHM ^^epMenroM, 
cocTaBJifl]omyio» no Ecpafinell Mepe, 80%, nanpH- 
Mep, no KpaftHefl Mepe, 85%, a o6bpiho, no icpafi- 
Hefl Mepe, 90%, hjih no Kpafined Mepe, 95%. 

BapnaHT nacrosnzero H3o6peTeHHB moxcct, 
KpoMe Toro, coiiepxcarb nenrnoHoe yzuiHHeHHe y 
N-KOHua» HanpHMep, cocrojnuee h3 1-15 (b nacr- 

HOCTR, 4-10) aMHHOECHCJlOTHItlX OCTailCOB, a B ^acT- 

HOCTH, coAepnanmx 1, 2 hjih 3 nojiosscHT&JibHO 

3ap5I3SCeHHUX BMHHOKHCJlOTIil. HeKOTOpUMH KOH- 
KpeimiMM N-KOHUeBUMH neHTHAHblMH yjuiHHe* 
HHHMH ABJISIIOTCH AS, SPIRR, EIRP, EISPIRPRP, 
EISPPRRP H EISPIRPRP. KpoMC xoro, Moxter 
GtiTh HcnojibaoBaHo ;no6oe nenraiiRoe yAJiHHCHHe, 
oiiHcaHHOC B WO 97/04079 H WO 97/07202. 

KoHBpeTHue BapHaKru 

Bjis noJiyneHRfl BapxaKTOB JiHnonirnnecKoro 
4»epMeHTa, npoHcxoiifliiiero or ceMeficTBa Hiuni- 
cola, Moryr 6bms b HacTHOcni, co3;iaHLi MOiw^H- 
KauHH B nojio^KeHHflx, cooTBercTByiomHX 20-25, 
56-64, 81-85 hjih 255-269 B Jinnaae Humicola la- 
nuginosa. Taxc, HanpHMep, -raicott MOiiH4>HicauHeA 
MOKcer 6urh saMeua, ofinenm hjih RHcepitHA b no- 
jioxceHHH, cooTBercTByfomeM A20, Y21, G23, K24, 
N25, V63, R81, 082, R84, A257, W260. Y261. 
F262 HJIH G266 (nanpHMep, HcmnoHaA G23C, 


K24C, R81Q, saMCHa aMHROKHcnoTM b nojio^e- 
HHH, cooTBeTCTByiomeM C268 HJIH L269. 

HeKOTOpUMH KOHKpeTHMMH MOimj»HKai|H^MH 

mmmatcn saMeHU, cooTBercTByiomHe KH^secne- 
AyioniHM nonoxceHHJiM b jumase (L lanuginosa: 

Y2 1 V/I/UA/G/M/W/P/F/N/Q/S/T, 
V60V/I/iyA/G/M/W/P/F/N/Q/SAr, 
G61V/I/iyA/G/MyW/P/F/N/Q/Snr, D62E/A/V, 
S83T. R84K>iyW, P256A. G263E.Q,R»F, 
L264A.CJ>J?,GX I265L,NJ, G266D/E hjih 
T267A,QJ*,SJB, nnn Bcrasica, cooTBercTByiomaja 
T267GSHnHT267GL, 

flna EDMeHeKHS aiCTHBHOCTH no OTHOmeKHlO 

K ixq>oTKoaeno<ie<iHUM (Q-Co^cRpHbSM KMCjioraM 
B TpHTjnmepHaax MOiyr 6uTh cjxejiaHW MOiiH4>H- 
KaoHH B nojioQsceHH^ cooTBexcTByioniHX Y21, 
E56, D57, V60, G61, D62, R81, S83, R84, U59. 
Y261 HJIH G266, HanpHMep, ^aMena, cooTBercr- 
Byioma^ Y2IVA, V60G. D62E/A/V, S83T, 
R84K/iyw KJIH G266D/E. 

Sflsi noBMineHHXi ascTKBHOcra flTflT Moryr 
6im cjicnaHu Mozui(l»HKauHH b nonoxxeKHflx, co- 
OTBeTCtByioxuHX Y21, 023, N26, D57, D62, R81, 
S83, R84. S85, G266, T267 hjih L269; HanpHMep, 
Moryr 6im cuejianu otc wm Hecicoin>Ko rannx 
M0im4»HKaiiHft, HanpHMep, BMecre c oahoH HnH 

HeCCCOUbKHMH MOiin4>HKaUHJ3MR B oSjiacTH "KpBIin- 

CH**. AnJ3 noBumeHHfl 4>oc4^Hna3Ho{f arcTHBHOCTH 
Moryr Shsjh cAenaHu MOim(t)KicaiiHH b nojio^senn- 
flx, cooTBercTByiomKx R81, R84, S85 hjih 263*267, 
HanpHMep 0266 Hnn T267. 

Pfln nojiyieHHfl BapHanTOB jmnaau Pseudo- 
monas Moryr 6irTh c4eJiaHU aMHHOXCHCJiOTHue mo- 
jm^^HKauHH B noJiOTiceHHiix, cooTBercTByiomHx 12- 
13, 16-34. 45-52, 59-66, 68. 86-87. 107-109, 111, 
143-153, 155, 157-158, 207-212, 228, 230, 242- 
249, 264, 279-280, 282-297. 301-302, 304-305, 
307-308 B JiHnasc P.cepacia, a b HacTHocTH, 
L17/L17, T18/A18. Y29/Y29, L287/L286. 
E289/E288. 1290/I289, Q292/Q291 khh L293/L292 
B ^Hiiaae P.cepacia/P.glun^. 

KoHKpeTHue sapHamu jiHnaau H.lanugxnosa 
onncaHU a npHMepax. CooTBercTByiomHe moah- 
({jHKauHH Moryr 6MTb cAcjiaHW b jipyrnx hcxoahux 
jumonHTHqecECHX ({lepMeHrax. Ha hhx Moryr 6wti» 
nojiysenu itpyrae Bapnainw nyreM HctcnioHeHHJs 

aMHHOECHCJIOTHUX MOJUW^HKaOHfi B nOJIOJKCHHHX 1. 

106, 186, 225, 232, 237. 239 wna 274. BapHaHTW c 
274 S Moryr, ho He oGimTejiBHO, km en. aonoJiHH- 
TCJibHoe C-£coHue8oe yAAHHeHHe WRRYR- 
SAESVDKRATMTDAELEKKLNSYVQMDKEY 
VKNNQARS (cooTBCTcrBytomce C-itoHXiy nrnmu 
F.oxysponun) b nojzHofi hjih yce^eHHoft ^opwe, 

HoMeHKJiaTypa aim aMHHoimcjioTHbDc MOiiH- 
4>nicauHfl 
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Hcnojib3yeMa>i 3izecb BOMeHKnarrypa aju on- 
peAeneHHfl MyraiXHfi nBJuerca^ b ochobhom, Taicofi, 
icas oHa 6i>uia oriHcaHa a WO 92/05249. Taic, ua- 
npHMep. G91A osHaqaer 3aMeHy G b nonoxcenHH 
91 Ha A. T267A,Q osHaMaer saMCHy T b nonoxce- 
HHK 267 Ha A wiH Q. ElEJD^ osHaHacr, «rro El 
ocraercH HeusMeHeHHUM hjih 3aMeHy Ba D Bjm A. 

T267stop osHa^aer cron-KOiiOH, T.e. iienemiK) 
T267 H Bcex nocjiezi^iiiHX aMHBOKRciiOT (to ecn* 
C268 H L269). 270P, 271V osBa^iasoT C-KOHuesoe 
yiUiHHeHHe PV (to ecn» b hob&ix noj30:cceH}U3X 270 
H 271). -G266 o6o3HaHaeT jiejicusBO G b nono^e- 
HHH 266. Ctco6ia] yKaaMBawT Ha to, «ito ara moah- 
4)HKaiiiiJi SBJuercji Heo6^aTeni»Hoft hjih, nanpM- 
Mep, <iTO iiaHHaji MOiiH(t)HRainiA flBJueroi Hero^- 
Hofi. SPIRR osHanaer N-KOHueaoe yAnHHeHHc. 
D266 MO^er 03Ha<taTi> nojioxceHRe mm saMeny na 
jnp6yK) aMKHOicHCfloiy (sa HctunoscHHeM D). 

EISPPCGRRP HJIH SPPCGRRP (-E) 03Ha^a- 
lOT 3aMeHy El na SPPCGRRP, to ecTb npHCoezpt- 
HCHHe nenTHAa k N-KOHny. T267GS oaHaqaer 3a- 
MCHy T267 na GS hjih, npynmH cnoaaMH, aaMeny 
T267G H HHcepiXHK) S Me^iQr G267 h C268. 

FoMOJionu H conocraBJieHHe 

B uejux HacTOHmero H3o6peTeHHfi creneHb 
roMOJiorHH mo^ct 6i>rrb cooTBercTByiomHM o6pa- 
30M cnpeAenena c noMomuo nsBecTHUx KOMiibio- 
repHUX nporpaMM, TaRRX Raic nporpaMMa GAP, 
HMeionmcfl e irporpaMMBOM nacere GCG (Pro- 
gram Manual for the Wisconsin Package, Version 
8, August 1994, Genetics Con^uter Grot^, .575 
Science Drive, Madison, Wisconsin, USA 53711) 
(Nccdleman, S B. & Wunsch C.D.(1970), Journal 
of Molecular Biology, 48, 443-45), rae nporpaMMa 
GAP npejxycMaTpHBaer HHTKecjieiiyioni^yio ycra- 
KOBKy napaMCTpOB iuin cpaBneHHs noAnneirrHA- 
Hwx nocncAOBaTejibHOCTefi: eeeAeHius *'mTpa4^ na 
6pemv-nponycR'* 3,0 h ''nTTpait>a na 6pemi>- 
yAnHHCHHe" 0.1. 

B HaCTOAmeM H306peTeHHM COOTBCTCTByiO- 

nwe (hhh roMOJionnnue) nono^scenHA b jxnnaaHUx 
nocneAOBaTCJiBHOCTflx RhizomucQT miebei (rhiml), 
Rhizopus delemar (rhidi), Themnomyces lanuginosa 
(nepBax; Humicola lanuginosa) (SP400), Penicil* 
lium camembertii (Pel) h Fusarium oxysporum 
(FoLnpll) onpeAeJieHu nyreM conocrasjieHwi, 
noKasaHHoro na neprexce. 

Ajia o6HapyxceHH]9 roMOAonniHBix nono^e- 
HHfl B jiHna3Hb!x nocjieAOBaTenbHocTjix, ue noKa- 
saHHKix B conocraBHTeAkHOM anajnoe, Hy^scHyio 

nOCJICAOBaTeJIbHOCTIi CpaBHHBaXlT C nepBUMHBIMH 

nocjieAOBaxejibHocTAMH, noicaaaHHbiMH na nepre- 
se. HoByio nocjicAOBaTCJibHOCTb cpaBHHBaiOT b 
cooTBercTBHH c conocraBJieHHeM, noicaaaHHUM na 
Meprexce, c HcnoJib30BaHHeM GAP-conocraBJieHHii 


Aiifl 6oAbn]eA HacTH roMononrtHofi nocjieAoea- 
TejiBRocTH, HafizieHHoil c noMoxAbto nporpaMMU 
GAP* GAP HMeercfl b nporpaMMHOM naKere GCG 
(Program Manual for the Wisconsin Package, Ver- 
sion 8, August 1994, Genetics Computer Group, 
575 Science Drive, Madison, Wisconsin, USA 
53711) (Needleman, SB. & Wunsch CD. (1970), 
Journal of Molecular Biology, 48, 443-45): Tlpo- 
rpaMMa GAP npeAycMaTpHsaer HHxcecjieAyioii^yio 
ycraHOBKy napaMerpoB Ana cpaBReHHS nojranen- 
TRAHiiix nocJieAOBarejibHocTeft: BBeACHHs "mrpz^ 
Ha ^>eizn>^npoiiycs** 3,0 h ''iirTpa4»a hb 6penib- 
yAnHReHHe** 0,1. 

BapHBHTbi c (|>oc4K};iHna3Hofl aimiBHocTbio 
KaK OHHcaHO Bume, BapRairr Hacroflmero 
H3o6peTeHH» MO^er HMerb 6ajiee sucoKyio ^oc- 
(lK>AHna3Hyio aimiBHocTb, qcM hcxoaruA ahhoah- 
TmecKKi) ^^epMCHT. EjiaroaapH MciOi^ c Hcnoiib- 
aosaHHeM MOHocJioa, omicaHHOMy HHxie b AaHHofl 
3aflBKe, 3TOT BapnaHT Moxcer HMeTi» 4^4*ojiHna3- 
Hyio aKTHBH0CTi>, cocTaBjuQoiiiyEO, no KpaflBeii 
Mepe, 0,1 RMOjnt/MHH npH pH 5. 

EnaroAapja PHLU-MeTOAy> onncaHHOMy HH}Ke 

B AaBROft SaHBKC, 3T0T BapHaHT MO^KeX HMCTb 4^00- 

(tK>AHna3Hyio aicTHBHocTb, cociaBJunou^yio, no 
KpattHeft Mepe, 100 PHLU/mf (mf qHcroro 4>ep- 
MesTHoro Sejuca), a b qacTHOcTH, no EcpafiHeft Me- 
pe, 500 PHLU/mf. 3toT aapHairr HMeer OTHome- 
HHe ^oc^ojiHna3no1\ aKTHBHOcni k AimasRott as- 
thbhoctk (o6e aKTHBHOCiH K3MepeHU npH pH 7), 
cocraBJuoomee, no Kpateett Mepe, 0,1 PHLU/LU, 
HanpRMep, no KpaflHett Mepe, 0,5, a b qacTHOcTH, 
no KpafiHeft Mepe, 2. 

BapnaHTU HacTOnmeFO H3o6peTeHHJi Moryr 
oGnaABTK cnoco6ROCTi>K> rHApojiHSOBan* KHTaxr- 

HUjt 4K>c4>0AHnKA, KBK 6I1IJIO npOACMOHCTpHpOBaHO 

c noMonibio PHLU-MeroAa. Ohm Moryr o6AaAaT]» 
A I- h/har Aj-aKTHBHocTbio, a no3TOMy ohh Moryr 
oGjiBAarb cnoco6HOCTbK) rHApoAKSOBarb oARy h^h 
o6e aoHJibHBje rpynnw rcHpHUX krcaot b (j)OC(f»o- 
AHnRAe. 

OnTHMaABRUfi pH 

MHOFHe BapHaHTu jmnasu Humicola lanugi- 
nosa HMCiOT mejiOHHofi pH, onTHMajikHUfl Aiui jih- 
naaHoft asTHBHOcni, h RRcnoTHbiit pH, onTHMajib- 
HuS AJis c|K>c<tK>nHna3Hofi aicTHBHOCTH (nanpHMep, 
pH 9-10 AAA jiHnasu h pH 4-6 juin ({>oc4K)jiHna3u). 
TaKRe BapHBRTu Moryr 6uTb HcnojiKioBaHu npH 
KHcnoTHOM pH (HanpRMep, npR pa^iRRHpoBaHRR 
Macna, onHcaHHOM RRxce) b icaqecTBe <tK>c4»OAHna3 
c conyrcTByiomeff oneHb HKSKoft ARnaGHoii bicthb- 

HOCTblO* 

Oarbko MHorae BapHanru ahrbsu Humicola 
lanuginosa, icoTopue BKAiOHaxrr 3aMeHy G266D,E, 
HMeiOT oimiMaAbHuil pH kbk aju ARnasHofi, tbk h 
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juisi (|>pc<^o;iHna3Hofi ajcTKBHocTH, cocraBJunomHfi 
npB6jiiairFejibHo pH 5-6. Taioie BapBaHTU Moiyr 
6biTb HcnoJiKSOBaHbi npH xHcnorBOM pH, b cnynae, 
Korna 3KejiaTeju»HBi KaK jmna^HaA, thk h 4}oc(|k)jih- 
nasnax aKTHBHOcrt, HanpHMCp npH aune^Ke 
xjie6a. 

TepM0CTa6Hjn»B0CTb 

TepMOCTa6Hjn»HOCTb iiaHKoro BapHainra mo- 
^Ker 6urh oneHena craiiziapimiMR MeroiiaMH jiRitK 
(t)epeHiuiani>Hotl CKaHHpyiomefi Kanc^HMerpHH 
CnCK). B saBUCHMOCTH OT xoHxpeniux MyraoRft, 
BapHaHTU HacTOAmero H3o6peTeHRg o6bnHo kmc- 
KIT ry ;Ke caMyio sum cnenca noHHxeHHyio repMO- 
craSHnbHOCTb no q>aBHeHHK) c HcxoiDiUM hhhojih- 
TmecKMM (|>epMeHTOM. 

TeMnepaTypa na sepinHHe nioca AeHarypauHH 
(Td) HHZiaau Humicola lanuginosa npB ee Harpeea- 
HHH npH 90*C/«!ac h npH pH 5 cocraBJuieT nyxb 
Bume 70**C (=Td). T4 juisi BapHaHToe Hacroxiuero 
ii3o6peTeHH]i o6biHH0 aa 5-10 rpa^ycoB hiokc. 

HcnonKSOBaHHc BapKairra 

B saBHCKMOCTH OT cneiiH(}>HSHOCTH X cy6- 
crpary, Bap»aHTU Hacroxmero H3o6peTeHH3i Moryr 
6Lrn> Hcno;i&30BaBiii, HanpBMep, ffjm yjiynineBH)! 
<t>Km»TpaiuiB, npH o6pa6oTRe pacTHreJibHoro Mac- 
jia, B xne6oneicapHOM npoHSBOjiCTBe, b MOiomux 
q>eiicTBax bjih ^msi nojiy^cBiui ;iB3O({K>c4)0Ji]niH- 

flOB. 

yjiyqmeHHe 4>HnLTpauRH 

BapHaHT C JlK304>OC4»OJIHna3HOfi aXTHBHO- 

CTBK) Moxcer 6hnh BcnoAbsoBan juisi yjiymneHHS 
(|>BJiBtpyeMOCTB BOAHoro pacTBOpa hjih cycnensBH 
yrjicBOOToro BcroHHHxa nyrew ero o6pa6oTKH 
yxaaaHHUM BapBaHTOM. 3tot mctoa Mo^tcer 6uTb, 
B HacTHocTH, npBMCKeH K pacTBOpy HJiR K cycncH- 
3BH, co;iep3Kamefl niopojimar icpaxMana, a b nacr- 
HOCTB, mnpoJiBsaT nineBHHHoro KpaxMa;ia, no- 
CROJibicy ero (|>H;ibTpamu npeACTaanxer onpciie- 
jicHHKte TpyjuiocTB H AaeT Mymue 4>HJibTpaTu. 
Taxaji o6pa6oTKa mo^kct 6un BunoiiBCBa aHajio- 
THMHO o6pa6oTKC, ODBcaHHofl B EP 219269 (Me»- 
iiyBapoiiHuft CPC). 

06pa6oTKa pacTBrejibHoro Macna 

BapHaHT C 4l0C4K>iIHna3HOfi aiCTHBHOCTblO 
MOXer 6blTb HCDOJXbSOBaH B CnOC06e CHHKeHHX 

coiiepxcaHHJi ^oc^onnrnmi b nnmeBux Macnax, 
npeAycMaTpHBaiomcM o^>a6oTKy iiaHHoro Macna 
yxaaaHHUM BapHaaroM juu rBnpoJiHsa Sojibmefl 
M3CTH 4>oc(|K>jn(imaa b oTiteneHHe boahoA ^93u, 
coAcpxcamefi nmpoJiHSOBaHHbift 4^oc(|K>jiHnHzi, ot 
Macjia. ^^OT cnoco6 mo^ct 6brrb npHMCHCH jmn 
OHHCTKH Aio6oro DHQieBoro Macna, coAcpsKamero 
4K>c4>ojiHnHA, HanpHMCp pacTKTejibHoro Macna, 
raxoro xax coeaoe Macno, pancoBoe Macjio h noA- 
conHCHHoe Macjio. 3jz o6pa6oTKa moxcct 6biTb 


ocymecTBJiCHa npH khcjiotbom pH, HanpHMcp pH 
3-5. KoHKpeTHUfl BapHaHTT Moxer 6uTb, npcAnoi- 

THTCJIbHO, BU6paH Tax, 1IT06U OH BMCn BUCOKyiO 

<})0C(J)onHna3HyK) aKTHBHOCTb r HH3Kyx) JiHna3HyK> 

aKTHBBOCTb npH HK3K0M pH, TTO oSyCJIOBJieHO 

paajnnHCM ODTHManbHux pH aha ttrx Asyx ax* 

THBHOCrett 

flaHHMfl cnoco6 o6pa6oTKH Macna mo^ct 6im 

npOBCACB B COOTBerCTBHH C MCTOAHKOfl, BSBCCTHOft 

cncKHajiHCTaM* nanpHMq) no ananorHH c mctoab- 
Koft, onHcaHBoft B nartHTC CIIIA 5264367 (Metatt- 
gcscllschaft, man); ICDahckc & H3uchold, IN- 
FORM, 6(12X 1284^91 (1995); HJBuchold, Fat ScL 
TcchnoL, 95(8), 300-304 (1993); JP-A 2-153997 
(Showa Sangyo) wih EP 654527 (MctoUgcscll- 
schaft. R«im). 
HcHOAbsoBaHRe 4>^4>0JiHna3u s pamHHHUX 
uenxx 

Bapnaifr c 4>oc(|>onHna3Hdtl airniBHocTbio 
MOxccT 6uTb BcnojibsoBaH Ans nony^eBHJi ah30- 
(tK>c4KmBnHAa (HanpHMcp, AHsonciiHTHHa) nyrcM 
o6pa6ancH cooTBCTCTByromero ^oc^nmavs^ yxa- 
saHHUM BapnaHTOM, HanpBMcp, xax onHcano b EP 
870840, JP-A 10-42884, JP-A 4-135456 turn JP-A 
2-49593. 3tot BapHaHT Moser 6brn» HcnonbsoBan 
Ann nonyHeHHA Mafionesa, nanpHMcp, icax onncaHO 
B EP 628256, EP 398666 nnn EP 319064. 

BapHBHT c 4^c4K>nHna3Hoft amiBHOCTbio 
Moacer 6brn» HcnonbaoBaK b npHroroaneKHH mo- 
noHHUX H Apynoc nnmeBbix npoAyxToa, HanpHMcp, 
KBK OHHcaHO B EP 567662 (Nestle), EP 426211 
(Unilever), EP 166284 (Nestle), JP-A 57-189638 
(Yakuit) HAH US 41 19564 (Unilever). 

PflmaaA BapHaHT mo^kot 6uTb HcnonbaoBaH 
npH o6pa6oTKe koikh, kzk onHcano b JP-A 7- 
177884 (Kao). 

Bunemca xne6a 

BapnaHT c (^^oAHnasHofl H/nnH Al aa- 
Hott aKTHBHocTbio MO}KeT 6huh BcnoAbSoaaH jvisi 
npBroTOBJienwi Tecra, XAe6a b nnposicHbix, nanpH- 
Mep Anx noBumeHRji craGHJibHocTH tecra h ero 
npHTOAHOCTH Ann o6pa6oTKH, ah6o JVM ynynme- 
RHA 3nacTHHK0CTH xne6a hah irapoxHoro. Taic, 
KanpHMep, AaHHufl BapnaHT motkct 6brrb Hcnonb- 
30BaH B cnoco6e npHnrroBjieHHa xneGa, npCAy- 
CMarpHsaiomeM Ao6aBJieRHe yicaaaHHoro BapHaHra 
B HHrpeAKCHTVi TecTa, aaMeniHBaHHe Tecra b bu- 
ne^iRB xne6a H3 3Toro tecra. A^Hufl cnoco6 mo- 
3KeT 6brTb ocymecTBneH no ananorHH co cnoco6oM, 
onHcaHHbiM B naTCHTC ClllA 4567046 (Kyowa 
Hakko), JP-A 60-78529 (QP Coip.), JP-A 62- 
111629 (QP Corp.), JP-A 63-258528 (QP Corp.), 
EP 426211 (Unilever) Hnn b WO 99/53769 (Novo 
Nordisk). 
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Oco6eHH0 npeAnoTTHTCJibHO HcnojiuosaTb 
iiaHHUfl BapHam* BMecre c 3HfloaMHna3oAi npeiurr- 
CTByromeA sepCTBemoo, h Taxace mokho, ho hc- 
oGnarejibHo, Ao6aan)m (tK)c4»anitinia ajm yMeHb- 
meHfui ^epcTBeHRH Xiie6a, a b HacTHOCTH, uj\si yBt- 
jitmeHtui MJiTKOCTH xne6a b TC^ieHHe nepBux 24 
tiacoB noaie ero BbineHKR. 3Ta asmoaMiuiasa mo- 
ster npeAcraanxTb co6oft ManbTOSOO^asynmyio 
a-HMunaay (HanpHMCp^ or Bacillus sp., raxyio xaR 
Novamyl® or Novo Nordisk), jih6o rpHGxOByio 
HJiH 6a)CTepKaJii>HyK> a-aMiuiasy, RanpHMq), or 
Aspergillus HJIH Bacillus, a b HaciHOCTH, A.oryzae, 
B.lichenformis hjih B.amyloHquefaciens. 

ripH HcnoJibiOBaHHH B Xiie6oneHeHHH Aan- 
L Hufi BapHaHT Moacer o6inaiiaTb hh3ko}1 aicTHBHO- 

CTblO no OTHOmCHHIO K KOpOTKOUenOHCHHUM HJIH 

cpejiHeaeno^e^HbiM (C4-C|)»hphmm KHCJioraM, 

HanpHMep aiCTHBHOCTblO, COOTBCTCTByiOmen OTHO- 

mcHHK) SLU/LU BHiDC 3. HcnojiMOBaHBe raKoro 
BapHairra nosBOJuer npeiiorBpamaTb turn nojias- 
nsiTh BoaHHKHOBeKHe HexcejiarejibHoro sanaxa, 
oCycjioBJiCHHoe BUCBo6o?iCAeHneM KOpOTKoueno- 
^eHHBix acHpHUX KHCJioT. 3tot BapHaHT Mo^er 
o6jiaiiaTk aicTHBHOCTbto no OTHomeiDDO k tphtjih- 
iiepaaaM h ^KK^^ojiHnHAy, a raioice k JJfPT^ 
3anaxci>ipa 

BapHBHT 4>cpMeHTa c aKTHBHocTbio, HanpaB- 
jieHHoff aa amuiBHue rpynnu KopoTKoaenoHeHHux 

XCHpHblX KHCHOT. MOXCCT 6UTb HCnOJIBSOBBH iUIH 
. BUCB060^eHHH CBoGOilHUX JKKpmOX KHCJIOT 

(C^CK) B uejuDc 4>opMHpoBaHHB onpenejieHHoro 
3anaxa e nnmeBux npo;iyxTax, nanpHMep, npH 
C03peBaHHH cupa» nanpHMep, kzk onHcano 
Hanson, ZFL, 41 (10), 664-666 (1990)). 

BapHaHTU iiHnojniTHHecKoro (t^epMCHTa c no- 
BuineHHofl cnoco6HocTi>io k BUCBo6oaciieHHK) ko- 

pOTKOUCnO^CHHMX KHpHblX KHCJIOT, B OTJIHHHC OT 

BUCBoGoxciieHHfl ii;iHHHoaeno<ietiHi>ix wKpHtix kh- 

CJIOT H3 >KHpH0r0 MOJIOKB, MOiyT 6UTb HCn0Ab30- 

BBHM npH npoH3B0jicTBe cLipa, HanpHMep, ajib 
ycHJieHHJi sanaxa hjih jua ycRopeHHH BpeMCHH 

C03peBaHHH AHA COSpeBBlOIIXHX CUpOB, TBKHX KaK 

HCiutep HJIH napMCsaH. flpyrHM DpHMCHCHHeM ra- 

KHX BapHaKTOB JIHnOJlHTHHCCKOrO ()>epMeBTa JIBJIJI- 

eTca Hx HcnoJiBBOBaHHC jins nouiyMeHHa ^^epMCHra- 
THBHo MOiui((>HUHpoBaHHoro cupa (EMC) H B Ka- 
. HecTse oTiiymKH juw paajiHHHUx nHraeaux npo- 
iryKTOB, BKJifOHaa cwpu, 3anpaBKH h jiencHC saa- 
TpaxR. 

BbiCBo6oMeHHe KopoTKoaenoqeqnfaix xnp- 

HUX KHCJIOT, TBKHX KBK MaCJMHan KHCnOTa, flBJIXCT- 

cfl rjiBBHUM (t»aRT0poM AHs npoi(yuHpOBaHH)i cup- 
Horo sanaxa, Torsa sax B]>]CBo6o3KAeHHe ahhhho- 
ueno?e<iHUX TKHpnux khcjiot, tbkkx kbk ojichho- 
Ba^ KHCJiOTa, npHBOAHT K H3MeHeHHK> 3anaxa. Ba- 


pHaKTU JiunoAHTHtiecKoro ((lepMeHTa, Hcnojibsye- 
Mbie npR R3roTbBnemiH cbipoB, BnnoHaji EMC, 

AOJDKHU HMeTb OTHOmCHHe SLU/LU MCHCe <]eM 
0,5, aanpHMep, Menee qcM 0,25, a naHfiojicc npcji- 
noHTVFejiiiHo MCHee hcm 0, 1 . 

HcnojibsoBaHHC b MoiomHX cpcAcrBax 
^{aHHuff BapnaBT Moacrr 6utk HcnojibsoBaH b 
Ka^ecTBc Moiomefl aoGbbkh, HanpHMep» npn koh- 
ueHTpaiiHH (Bupa^aeMoft b KOuraqecTBe hhctoto 
<J»cpMeHTHoro 6enKa) 0,001-10 (nanpHMep, 0,01-1) 
Mr Ha rpaMM Moiomero cpeACTBa hjib 0,001-100 
(HanpHMep, 0,01-10) Mr Ha jnnp Moiomeft xhzqco- 

CTH. 

IIpH HcnojiiooBaHHH b MOioniHx cpejicTBax 
AJiB o6jienieHH>i ya^ntuwi ampHux lurreH iianHuff 
BapHBHT MO»eT HMCTb. Bucoxyio aKTHBHOCTb na 

OTHOQieHHK) K JUIHHHOaenOHeHHBlM (Ci6- 

C2o)TpHniHuepHiiaM. J[laHHufl BapHanr Mo:KeT o6- 
Jia^aTb ({»oc<tK>JiHna3H0fl aKTHBHOcn»x>. /^aHUbift 
BapnaHT mo^ct oSjiaaajb hhbkoA axTHBHOCTbio no 
OTHomeHmo k KopOTKoiieno<ieHHBiM (C4- 
C8)acHpHi>iM KHCJioTBM B TpHmHiiepHiiax, HanpH- 
Mep, cooTBeicTByiometl oTHomeHRK) SLU/LU, 
npcBbimaiomeMy 10. HcnojiuoBaRHe Taxoro aapn- 
airra nosBOjuieT npeixoiBpanvarb hjih noAaBJum» 
B03HHKH0BeHHe HCKejiaTCjibHoro sanaxa^ o6ycjioB- 
jieHHoe BiJCBo6oxAeKHeM xopoTKOiteno<ieHHi>ix 

MCHpHUX KHC/IOT. 

B MoioniHx cpcACTBax Moryr 6iirTb hcdojibso- 
BaHU BapHBHTU, o6naAaK>mHe icax Jinnaanoit, Tax h 

4>0C(tK>JIHna3H0fi aKTHBHOCTbK>, HpH mCJIOTOOM pH. 

KoMno3HUHJi Moiomero cpeiicTsa 
ICoMno3HUHfl MOK>men> cpe^CTaa nacroiniiero 

H306peTeHHJI MOTKCT SfclTb, HanpHMep, npHTOTOB- 

jicm B BHZie ROMno3HUHH Moiomero cpencTaa kbk 
Ann pyHHOfi CTHpKH, Tax h juia cnipxH b cTHpajii>- 
Hofl ManiHHe, BKjnoHawniero BcnoMonrrejibHyio 
KOMno3HioiK>, noiixoiwmylo jva npejmapHTejibHofl 
o6pa6oTKH oKpameHHbix TKaneil, h BcnoMoraTCJib- 
Hyw KOMno3HUHK>-Mxr<iHTejiB juix nojiocxaHHJi 
Txaneft, jih6o ohb Mo»:eT 6hm npHroroBJieHa b 
BHAe KOMno3HixHH MOfomcro cpcizcTBa iXjiB Hcnojib- 

30BaHna B AOMaUIHCM X03BflCTBe iUU HHCTKH TBCp- 

iiux noBcpxHocrefl. B MoionxeM cpeitcrse mm 

CropKH ABKHMft BBpHBHT MOHCCT GWTb 3<l»4}eXTHB- 

HUM juia yiiajieHHX acnpHBix iwtch. juw coxpane- 
HHJi 6enH3HM H3AenHB h aju o^rctkh or rpfl3K. 
KoMno3HUH)i Moiomero cpeAcraa juix cTHpxH mo- 
acer 6utl mroTOBJiena, xax onHcaHo b WO 
97/04079, WO 97/07202, WO 97/41212, PCT/DK 
WO 98/08939 h WO 97/43375. 

KoMno3Hiou Moiomero cpencTBa Hacrojnnero 

H306peTeHH]| MOWCT 6uTb, B ^BCTHOCTH, HSFOTOB- 

Aena aax MbiTbJi nocyAU Bpy^iHyio h b nocyAOMO- 
eHHoit MaiUHHC, HanpHMep, xax omtcano a naTenre 
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GB 2247025 (Unilever) hjih WO 99/01531 (Procter 
& Gamble). B KOMnoiRUHB ann Mbrm nocyjzbi 
iiauHufi BapHaHT Moaex Sbrrb 3<^4>^icthbhum jum 
yAancHHs sHpHux/Macji^Hbrx iwtch, jvm npeny- 
npe^CHiu oicpaiziHBaHHA/o6ecuBeiiHBaHHii nocy- 
su H nnacTRKOBux nocyAOMoenHux KOunoHeHTOB 

HHTeHCHBRO OKpaiUeHHUMH KOHnOHCIfTaMH H iUIA 

npeAOTBpameHHa ocaxmcHiui H3Becni h uuna na 
nocyity. 

KoMno3Hitfui Moiooiero qjeitcrsa Hacrojnitero 
EDo6peTeHiu Mo^er 6mb HsroToaneHa b jiK>6oft 
craiuiapTHOft ^^pMC, aanpHMep b buac icycKa, Ta6* 
JiCTKH, noj^mica, rpanyji, nactu tuiH xchjucocth. 
XCHAKoe MOioniee q>eiiCTBo moxcct 6i>rn» BOinii>iM 
pacTBopoM, o6uHHO coiiepxcamHM biuioti* AO 70% 
BOOT H 0-30% opraHHHCcscoro pacTBopHiejia, iuih 
5e3BOAHUBa pacTBopoM. 

VicasaHHaA icoMno3MitKfl Moiomero cpeacTBa 

COAepZCHT OilHO VUIH fieCROJIbKO nOBepXHOCTHO- 

amiBHLix BemecTB, Roropue Moiyr 6im HenoHO- 
reHHUibaH, BKmonajs nonynoiu^pHue noBepxHocruo- 
asTHBuue BemecTBa, h/tuh aHHOHoreKHbiMH, 

H/fUIH KaTHOHOreRHUMH^ H/HJIB UBtfTTepHOHHUMH 

noBepxHocTHo-aicTHBHUMH BemecTBaMH. 3th no- 
BepxKOCTHO-aicrMBHBie aemecTBa o6iiniHO npHcyr- 
CTByiOT D KOJiinccTBe OT 0,1 AO 60 Mac.%, HanpH- 
Mep 0,5-40%, a hmchho 1-30%, a oGuhho 1,5-20%. 

EcnH M0K)niee cpcACTBo Bxcmo^aer yKaaaHHoe 
noBepxHOCTHO-airrHBHoe BcmecTBo, to 3to moio- 
luee cpeACTBO coAepxcnr ot okojio 1% ao okojio 
40% aHKOHoreHHoro noBepxHocTHO-aKTHBHoro 
BeniecTBa, Tazcoro oaic JiHHeftHufl a;Dciui6eH3on- 
cyj«4>0KaT, suih^^n^^Bucyjih^HBT, ajiKHncyjrv- 
<J>aT (cyAi>4>aT xcHpnoro cirapra), 3T0KCHcyjib(j>aT 
cnHpra, BTopmHBrit ajiKaHcyAb^onaT, MemnoBufi 

3^Hp aiIb4>a-<^JII»4>O30CHpHOfi KHaiOTU, aJIKHJl- HJIH 

anKeHHJi^HTapHyio KHCjiory hjih mluio. 

EcjiH Moionzee q)eACTBo BKjnoHaer yccasaHHoe 

nOBepXHOCTHO-aKTHBHOe BCmeCTBO, TO 3TO MOIO- 

mee cpeACTBO o6i>fHHO coAepsnrr or okojio 0,2% ao 
OKOJIO 40% HeHOHoreHHoro noBepxHOCTHO- 

aKTHBHOrO BCmeCTBa, TaKOrO KBR 3T0KCHJIHp0&aH- 
HUft COHpr, 3TOKCHJIHpOBaHH&ltt H0HHn-4>eH0Jl, 

ajiKHJinojiHr;iHico3HA, okcha ajiKHJiAHMerHnaMHHa, 

3T0KCHnHpOBaHHUft M0H03TaH0JiaMHA ^SCHpHOft 
KHCJIOTbl, M0H03TaH0JiaMHA SCHpHOfl KHCJIOTU, 
BMHA nOJXHrHAp0KCKaAKHJI>SCHpH0ft KHCJIOTU HJIH 

N-auHJi-N-anKHAOBbae npoH3BOAHMe rjnoKo^aMHHa 
("rjuoKaMHAU**). 

HacTOflixiee H3o6peTeHRe raicece oTHOcirrcja k 
MoionuiM Ao6aBRaM, BicmoHaiomHM BapuanT na* 
CFOBmero H3o6peTeHHJ3. Taicaji Moiomajx AoSastca, a 
TaKxce KOMHOSHUHii Moioiuero cpeACTBa Moryr 
BKjno^aTb OAHH HJIH HccKOJibKO Apynoc 4>epMeH- 
TOB, TBECHX KBK npoTcasa, jiHnasa, KyniHaaa, awH- 
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Aaaa, Kap6orHiipa3a, ueAJiiojiaaa, neKTHHaja, waH- 
Hanasa, apaCHHasa, ranaicraHasa. KCHnaHasa, okch- 
Aa3a, Hanptaiep jiaiccasa h/hjim nepoKCHAaaa. 

B OCHOBHOM, CBOftCTBa Bbi6paHHoro(b(x) 
4)epMeHTa(0B) AOAZCHW SUTh COBMeCTHMblMH c 
BUGpaHHUM MOIOiOHM CpeACTBOM (t.c. OnTHNSaJII^ 
Hblfl pH, COBMeCTHMOCTb C XtpyTHMH ({lepMeHTHUMH 
H He^pMeHTHbJMH HHrpCAHeinaMH H T.n.), H 3TOT 

(^MeHr(u) AOjineH npHcyTCTBOBarb b 3<^4>eKrHB- 

HLDC ROJIHHeCTBaX. 

npoTtasbi: noAxoAHmHMH nporeasaMH xbjih- 
lOTCs npoTeaau rcHBOTRoro, pacnrrejibHoro hjih 
MHiq>o6Horo npoHCxoruieHHs. ripeAnoHTHTeJibHbi- 
MH HBjiaioTCfl nporeaau MHicpo6Horo npoHcxo^scAe- 

mw. riOAXOAflmHMH TaiOXe rajlSIOTCJa XHMHHeCKH 
MOAH(|)HUHpOBaHHbie H CKOHCipyHpOBaHHbie 6CJI- 

KH-Myraaru. YmaHHOIt nporeasoft moxict 6irrb 
cepHHOBaA np0Tea3a hjih Merajuionporeaaa, Ha- 
npHMep mejio^naa MHnpo6Haa nponreaaa hjih Tpmi- 
CHH-noAo6Haji nporeaaa, IIpHMepaMH mejioHHbix 
nporeas jibjiaiotca cy6TH;iH3HHbi, a b ^lacTHOCTH, 
cy6THjiH3HHLi, npoHcxoAjnuHC OT Bacillus, nanpH- 
Mep cyGnuiH3RH Novo, cy6TanH3HH Carlsberg, 

Cy6THflR3HH 309, Cy6THJIH3HH 147 H Cy6THnR3HH 

168 (onKcaHHbie b WO 89/06279). IIpHMepaMH 
TpHncHH*noAo6Hbix nporeas flBjUK>TCJ3 TpmiCHH 
(nanpHMep, npoMCxoAflnuitt or CBHHbH hjih 6mz) 
H nporeasa Fusarimn, onHcaHHaa b WO 89/06270 h 
WO 94/25583. 

npHMepaMH BcnoJibsyeMbix npoTeaa abjuoot- 
cji BapHaKiu, ODHcaHHbie b WO 92/19729, WO 
98/20115, WO 98/20116 h WO 98/34946, a b ^a- 
CTHOCTH, BapKaKTbi c saMCHaMH b oahom hjih b 
HecKoxtbKHX H3 cjieAyioiuHX nono^sceHHft: 27, 36, 
57. 76, 87, 97, 101, 104, 120, 123, 167, 170, 194, 
206,218, 222, 224, 235 h 274. 

KOHKpCTHblMH KOMMepHCCKH AOCTynHMMH 

npoTeasKbiMH (J>epMeHTaMH wusioTCfl AjiKanaaa® 
(Alcalase®), CaBHHasa® (Savinase®), IIpHMasa® 
(Primase®), ftypanaaa® (Ehiralase®), Scnepaaa® 
Esperase®) r Kannaaa® (Kazmase®) (Novo Nord- 
isk A/S), MaKCBTBsa® (Maxatase®), MaKcasaji® 
(Maxaca]®), MaKcaneu® (Maxapetn®X Ilponepa- 
3a® (Properase®), nypa({>eKT® (Purafect®), Ily- 
pa4>eKT OxP® (Purafect OxP®), FN2tm h FN3™ 
(Genencor Intematioaal Inc.). 

Llejimoiiaabi: noAXOAflmcHMH ueamojiaaaMH 
ABJUKrrcA ucjunojiasbi 6aKTepHanbHoro hjih rpH6- 

KOBOrO npOHCXOKUieHHU. nOAXOAfllUHMH TaK35te 
flBJITOTCfl XHMmeCtCH MOAHC|>HUHpOBaHHbie H 

CKOHcrpyHpoBaHHbie dcjucH-MyraHTU. HoAXOAa- 
niHMH uejuuojiasaMH jibjuiiotcji uejunojiasu, npo- 
HCXOAHnme or 6aiCTepHfi poAa Bacillus, Pseudomo- 
nas, Humicola, Fusarium, Thielavia, Acrcmonium, 
uanpHMep ipnGicoBue neJUDOJiaau, npoHCXOAsniHe 
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OT Humicola insoleiis,.Myceliq)btliora thermophila 
H Fusarium oxysponun, onRCaHmae b ixarcHrax 
CIUA 4435307, 5648263. 5691178, 5776757 H WO 
89/09259. 

Oco6eRHO noMOAsmHMH uejunojiaaaMH xb- 
jimorrcji mcjiOHHbie wm BettTpajii»Hbie aejunonaau, 
odecne^KBaiomHe qBerocToflKocTb. IIpHMcpaMH 
TaKHX iieJUDOJiaa jrojunoroi nejunojiasu, onncaH* 
Hue B EP 0495257, EP 0531372, WO 96/11262, 
WO 96/29397, WO 98/08940. flpyniMH npHMcpa- 
MH xBJuaoTCH BapHauTLi aejuDOJias, oiracaHHue b 
WO 94/07998, EP 0531315, narciiTax CUIA 
5457046, 5686593, 5763254, WO 95/24471, WO 
98/12307 H PCT/DK 98/00299. 

KoMMepHcCKH AOcryiiHiiiMH oejiJDOiiasaMH 
flBJunoTOi UeJuiysHM® (Celluzyzne®) h KapesHM® 
(Carezyxne®) (Novo Nordisk A/S), KnaauHaaa® 
(ClazinasdE)) h ITypanaKC HA® (Puradax HA®) 
(Gcncncor International Inc.), h KAC-500(B)® 
(Kao Coiporation). 

nepoKCHiia3u/oKCiuia3u: noffKomnmn ne- 
pOKCHoasaMH/oKCR^QaaaMH sasisacncsL nepOKcnzia- 
3bi/oKCHAa3Bi pacnnejibHoro, 6aKTepHaJibHoro hjih 
rpnGKOBoro npoHcxoxuieHHH. noiixowmiMK rax- 
mo ^iBjunoTca xhmhhcckh MOiw^vHiiHpOBaHHbie h 
CKOHcrpyHpoBaHHUe 6ejiiCH*MyTaHTU. IIpHMepaMR 
noAXOiuimHx nepoKciuuo )iBJiaKxrcji nepoKciuiaau, 
npOHCXOAHOUie or Coprious, HanpHMep C. 
cinereus, h hx aapHaHTu, onHcaHHue a WO 
93/24618, WO 95/10602 h WO 98/152257. 

KoMMepnecKH flocTymUiiMH nepoRcitaasaMH 
siBsisnarTCx PBapiiSHM® (Guardzyme®) (Novo Nord- 
isk A/S). 

OepMenTbi, Mcnoji&ayeMue b MoramHx cpezi- 
CTBax, Moiyr 6i>rn» BKJUOHeKU b KOMno3HqHio 
MOiomero cpejxciBa nyreM iio6aBJieHH)i oTiiejibHux 
AoSaBOK, coAepxcanuix OffHfi wm necKOJiBKO 4>ep- 
MeHTOB, A>i6o nyreM nodwicwm komShkhpobbh- 
Hoti Ao6aBicH, coAepBcamefl ace yKaaanHbie 4>ep- 
MeHTU. MoioQJUui Ao6aBKa HacTOHmero Hsodpere- 
HMB, TO ecn> OTAeiibHBJi Ao6aBKa hjih kom6hhhpo- 
BaHHax Ao6aBica, moskct 6iirn> uiroTOBiieKa, na- 
npHMep, B BHflC rpaHyji, acHiutocTH, cycneKSHH h 

T.n. KOHKpeTHUMH K0MnO3HIUU!MH, COAepxaiUHMH 

MoioiiiHe iio6aBKH, XBXunorcji rpaiiyjijrru, a b 
^lacTHocTH, Heiiyiipoo6pa3Hi>ie rpaHyji^iTbi, 

»HilKOCTH, a B qaCTHOCTH, CTa6HnH3Hp0BaHHbie 
^ROXOCTH, HilH CycnCHSHR. 

HenyApoo6pa3HWC rpaHyjiJiTM Moiyr 6utb 
nojiyneHu, HanpHMcp, xax omicaHo b naTeirrax 
CUJA 4106991 H 4661452, h hb hrx Moxer 6uTb, 
HO Heo6s3aTejn>Ho, HaHcccHO noxpUTHe hsbcct- 
HUMH MeTOAaMH. IIpHMepaMH MaTepHBjioB 

BOCK006pa3HOrO nOKpUTHB HBJlSnOTCSi nOJI>13THJie- 

HOKCHAHbie npoityxTM (no;iM3THiieHrjiHKaJib, n3T) 


CO cpcAHeJI MOiupHofl MaccoD OT 1000 AO 20000; 
aroKCHJiBpoBaniaae HOHiui(|»eH0jnii, HMciomHe or 
16 AO 50 aTRJieHOKCHAHbtx 3BeHbeB; aTOKCHnnpo- 

BaHKUe 3KBpHlJe CnHpTU, B KOTOpUX cnHpT coAep- 

XHT OT 12 AO 20 aroMOB yrAcpoAa h b Koropux 
npHcyrcTByer 15-80 aTRneHOKCKAHUx aBeubea; 
scRpHue cnHpTu; acHpnue khcjiotu; h moho-, ah- 
H TpHrniutepHAU acHpHBtx KKCJXor. ITpHMepti 
oneHKOoGpasyiomHx MarepHanoB wa noxpuTHJi, 
noAXOAamnx am npHMCHCHiu b mctoabx c hc- 
nojib3bBaHReM nceBAOosnseHRoro cnox, npea- 
craBJieHw b GB 1483591. ^CnAXHe 4>epMeHTHue 
npenaparru Moryr 6uTb, RanpRMep, cTa6HnH3Hpo- 
BBHU nyrcM Ao6aBJiCHH3i nojiHOJia, raKoro rbr 
nponHJieHTJiHKOJiK, caxapa hhh cnHpra paAa caxa* 

POB, MOnOHHOft KHCJIOTU HJIH 6opH0tt KHCJIOTU B 
COOTBeTCTBHH C pa3pa60TaHH2iIMH MeTOABMH. 3a- 

mHmeHHue <t»epMeHTi>i Moryx 6biTb nonyHCHu Me- 
TOAOM, OnHCaHHLIM B EP 238216. 

JJfiHHoc Moiomee cpeAcrao Mo^icer coAepxarb 
0-65% MOiomero KOMnoHema hjih KOMiineKcoo6- 
paayiomero arenra, TaKoro kbk neojiHT, an^oc^ai^ 

TpH(^OC4>aT, 4K>c4K>HaT, KBpSOHBT, OHTpar, HOTpU- 

AOTpHyKcycHaH KHCAora, axKneHAHaMRHTerpayK- 
cycHax KHCJiora, AimHJieHTpHaMHHoneHTayKcyc- 
Haa KHCJiora, anKHJi- hjih anKeKHjuHrapHas xhcao- 
ra, pacTBopHMbie cnnHRaTbi hjih cjioHcrue CHjiHxa- 
Tu (HanpHMep, SKS-6 or Hoechst). 

^^BHHoe Mox)mee cpeAcrso MO»eT coAepxcaTb 

OAHH hjih HeCKOJIbKO nCJIHMepOB. IIpHMepaMH >IB- 

jiinoTCB Kap6oKCHMeTHjmejiiiK>jio3a, no- 

JIH(BHHHJinHpponHAOH), nOJlH(3THneHrJIHKOJIb), 

nojiHBHHHjioBbrft cnnpr, □0JiH(BHHHnnHpKAHH-N- 

OKCHA), nOJIH(BHHKJIHMHZia30n), n0JIHKap60KCHJia- 
TU, TaKHe KBR nOAHBRpHJiaTbl, COnOJIHMCpU Ma- 

jieHHOBofi/aicpHnoBolt khcjiotu h conojiHMepbi 
jiaypHJiMeraKpiuiaTa^aKpHJioBOtl xHCJioTbi. 

A^Hoe Moiomee cpeACTso Moxcer coAep^KaTb 
0T6ejiHBaK>n^ CHcreMy, KOTopax Mosxer brjiio- 

HBTb HCTOHHHK H2O2, TBKOfl KBK ncp6opaT HJIH 

nepKap6oHaT, Roropufi MO^ex 6bm> o6beAHHeH c 
nepKHCJioToo6pa3yK>mHM aicniBaTOpoM- 
OT^ejOTBarejieM, tbrhm rbk TeTpaaucTH;i3THneH- 

AHaMHH HJIH HOHaHOHnOKCH6eK30JICyJIb4K)HaT. 

AjibTepHaTHBHO, AaHHaji oT6ejiHBa}omafl cHcreMa 
MOBceT coAep»aTb nepORCHKHCJzoTU, HanpHMep, 
aMHAHOrO, HMHAHOro HJIH cyAb4)OHOBoro THna. 

OepMeifTbi B KOMno3HUHH MOK>nLero cpcAcr- 
aa nacToamero H3o6peTeHHJ] Moryr 6biTb craGHjiH- 

3Hp0BaHbI C HCnOAbSOBaHHCM CTaHAaptHUX CTa6H- 

HHSHpyioixiHX areHTOB, HanpHMep nojiHOJia, Taxoro 
KBK nponHneHTAHKonb huh rjzHaepHH, caxapa nnH 
cnnpTB pflAB caxapoB, mojiohhoA khcjiotu, Copnoff 

KHCJIOTU hjih npOH3BOAHOrO 6opH0A KHCJIOTU, Ha- 

npHMCp apoMBTHHecRoro 34»Hpa 6opHof) khcjiotu. 
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npOH3B0ilHOrO 4>CUHn6opOHOBOft KHCilOTBI, TaKOC 

KaK 4-4K)pMHn$eHKn6opoHOBaa ttHWiora, h ara 
KOMnosHmsfl Mo^er 6hnh HsroroBJieHa, KaK ohh- 
caHO, rtanpKMcp, b WO 92/19709 h WO 92/19708. 

AaHHoe Moiomee cpeACTBo Moxcer laicKe co- 
Aepxcam^ h iipynie crauAapniue HHipeiPieimi, 
o6iinHo HcnoAK3yeMbie b MoramHx cpeAcrsax, Ta- 
xcHe itaK» HanpHMep, KOHzumROHupyibaiaa AoGaBica 
AJU TKHHefl, BKmOTEfl ITIHHU, neRoo6pa30B3TejiH, 
hhthSktopu MUJibHofl neKU^ npoTHBosoppoaROH- 
HBie areHTu, areKru, cycneHimpyiomHe 3arpfl3He* 
HR>i, Ao6aBicB, npejioTBpaiiiaionme pecopSufoo 
3arpa3HeHHtt, npacKrejiH, fianrepHoiXKAU^ oirrnqe- 
CKHe ocBemHTeJiB, rHAporponu^ HHTHdRTopu no- 
lycKHeHHs RAH apoMaTH3HpyK>niHe iio6aBKM. 
IIpH. 3toM cwraercjs, qro b paccMarpmeMUx 
KOMnosHiomx MOioniHX qpejicTB jdo6oR t^pMeHT, a 
B HacTROcTH, BapHaiiT HacToamero mo6p&KHm^ 
Mo^^er 6uTii AoGaBJien b KomnecTBe, cooTBeicr- 
ByiomeM 0,01 -tOO Mr 4>^MeirrHoro 6ejma Ra nmp 
Moromefl zcrakocth, nanpHMep 0»05-5 Mr 4^ 
MeKTHoro 6enKa na jiHip M(»omefl miAKOCTH, a b 
HacTHOCTH, 0,1-1 wr 4»epMeHTHoro 6enKa Ha jiHip 

MOK>mefi SCH^DCOCTH. 

BapHaHT HacTOJsmero H3o6peTCHR]i mokcct 
6Brrb AonojiHHTejibHO SKnio^eH b ccOMnoaHOHR 
MoioEKHX q>eACTBr oiiRcaHHue B 3aj3BKe wo 
97/07202, KOTopas bboahtcs b RacroAmee onnca- 
HHe nocpeiicTBOM ccujikh. 

Cnoco6H nojiyseHHn BapnaHTOB 4>epMeKT0B 
BapHaHT 4>«pMeHra Hacroamero R3o6peTeiaLa 
Moxcer 6uTh nanyneH HSBecTHbiMR MeroiiaMH, na- 
npHMep MCTOAaMH, OOHCaHHblMH B WO 97/04079 

(Novo Nordisk). }hmt onHcamj Merow Ecnoioipo- 
BaHHfl flHK-nocne;ioBaTej»»HocTefl, KOiwpyiomHX 
naHHufi 4>^pMeHT, a Taiosce mctoau cosASHHii My- 
TauHft B KOHicpeTHux caftiax nocjieAOBarejibHOCTH, 
KOAHpyiomelt AaHHuft 4>epMeHT. 

KjiOHHpoBaHHe AHk-noc/ieiioBareAbHOCTH, - 
KOiuipyiomefl ^epMenr 

J^IK-nocJieiiOBaTejibHOCTb, KOiwpyioniajo hc- 

XOilHUfl 4^pMeHT, MO^KCT 6UTh BUACJieHa H3 JUCh- 

6ott miencH nnn MHirpoopraHHSMa, npo^yuRpyio- 
mHX Hy^stHutt <|>epMe}rr, c HcnoiiiooBaHHeM pa3- 
jiHHHiiSX cnoco6oB, xopomo K3BeCTHHx cneuKaJiH- 
craM. CnaMajia Aojixcna 6uTb CKOHcrpyHpoBaHa 
6H6jiH0TeKa renoMRBix JJ}:UC h/hjih VipfJK c hc- 

nOilbSOBaHHeM XpONOOCOMHOfl JIflK WIH MaTpH<t- 

Hofl PHK OT opraHR3Ma, npo^tyuHpyionxero Hcc^e- 
xcycMuft (l>epMeHT. 3aTeM, b tom cjiy<iae, ecjiH aMH- 
HOKHCJioTHaH nooieAOBarejiBHOCTb aroro 4>epMeH- 
Ta HSBecTHa, to h3 reHOMHoft 6H6nHOTeicH, nony- 
HeHHoft OT Hy^oro oprawoMa, Moryr 6uTb chh- 
Te3HpoBaHM MeneHHue ojiHronyiuieoTHziHue 3oh- 
iai» KOTopue Moryr 6i»rn» HcnonMOBaHU jvih men- 


TR^^HICaUHH tCJIOHOB, KOilHpyiOZZlHX AaHHUil l}«p- 

Henr. AjibTepHaTHBHO, ueqeHH&iit onnroHyKJieo- 
TRffRufl 30Hix, coAepooanDifi nocneAOBatejiBHOCTH, 
roMonorRHHue reny z^yroro H3BecTHoro iJ)epMeH- 
Ta, MO^er 6uTb HcnojuaoBaH b icanecTBe 30R2ia 

JVta HiieHTRl|»HKaitfIH EUIOROB, KOZlRpyiOIIlRX iiaH- 

Huft $q)MeHT, c HCQonbaoBaHHeM ycnoBHil rR6pH* 
AHsaiiHn H npoMHBKH noHRxceRHod crporocTH. 

Eme OAHH MeroA HAeHm^HitaiiHH iuiohob, 
KOAHpyioiiiHX AaHHuit 4^^c>^« npeAycMarpHBaer 
BcrpaRBaHHe (]>parMeHT0B reHOMROft JSfUC b 3kc- 
npeccapyioiuHil Betcrop, Taicofl icaic nnasMFUia, 
TpaRc^pManHX) ReraTHBHux no AaRHOMy 4^p- 
MCHty 6aiCTepHtt noAy<ieHRoft 6H6nnareK0lt re- 
HOMHHX OTK, a aarew BbsceBaHHe 3tmx TpaHc- 
4»opMRpoBaHHL!x SaiTTepHi) Ha arap, coAep^caniHfi 
cy6cTpaT jmz ^epMim (to cctk ManBToay), vrOy 
TCM cawHM, nosBOJiser RAeRTR<^HiiHpoBaTb xmoHU^ 
3KcnpeccHpyiomHe AaHHuft ^epMenr. 

AnbTepHarrHBRO, JlHK-nocjieAOBaTejn»RocT&, 
KOAHpyiomaa AaHHMft ^^pmcrt, Moxcer 6brn> no- 
Aynena cRRTeTH^ecsH c noMomKio paapaSoraRHux 
craHAapTHbDC mctoaob; nanpHMep 4>oc4>opo^i^- 
pxmam MeroAOM, onHcaHHHUM SX. Beaucage & 
M.H. Caiuthers, (1981), Tetrahedron Lettera 22, p. 
1859-1869, HUH mctoaom, onncaHKLm Matthes et 
al., (1984), EMBO J. 3, p.801-805. B ^wc^wjpoa- 
MHAHTHOM MeroAe ojmroHyicjieoTHSU CHHTesnpy- 
K>T, HanpHMep, b aBTOMaTKqecKOM AHK- 
cHKTesarope, o^HmaiOT, or^raioT, AHrHpyioT h 

KJtOHHpyiOT B COOTBeTCTByiOnXHX BCKTOpaX^ 

H RaitoHeu, AaHnaa AHK- 
nocjieAOBaTejibHocTb MoiseT HMerb cMemaHKoe 
renoMHoe h CMHrerHqecKoe npoHCXoxcAeHHe; 
CMemaHRoe CHHremqecKoe h kJJJcJK npoHCXOxme- 
HHe, HJiH cMemaKHoe renoMHoe h t^SHK npOKCxo- 
isuieHBe, noJiyieaHaja nyTeM AHrHpoBaHHs 4>par- 
MenroB CHHTCTHHecKoro, renoMHoro hjih scjDCHK 

npORCXO^SXAeRHA (eCJlH 3T0 Keo6xOAHM0, TO ORB 

MoxccT npeACTaBASTb co6ofl ^parMenrw, coorser- 
CTByiontHe pasHUM ^acTSM nejiott /{HK- 
nocjieAOBareABHocTH) craHAapTHUMH MeroAaMH. 
VKaaaRHaA AHK-nocjieAOBaTejibHocrb MOTCceT 6uTb 
Taiose noAy^ena c noMontuo noARMepasRofl uen- 
Hoft peaKUHM (IILIP) c KcnoAiiSOBaHHeM cneuH(t>H- 
qectcRx npaibgepOB, nanpHMep, Kax onncaRO b na- 
TCHTe ClUA 4683202 hjih R.K. Saiki ct al., (1988). 
Science 239, 1988, pp. 487-491. 

CafiT-cneaH(|»HviecKHfl Myrarenes 
riocne BUAeJieHHfl AHK- 

nocJieAoaaTejibHocTH, KOARpyiomefl AaRHuil 4>ep- 

MCirr, H HAeHTR^HICaURH Ry»CHUX caftTOB Bjin BBe- 

AeHHfl MyrauHtt 3th MyrauHH Moryi 6uTb bbcachu 
c Hcnojib30BaHReM CHRTeTHMecKHX OARronyKnco- 

THAOB. 3tH OAHrORyKIieOTHAbI COAepOTT HyKJlCO- 
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THAHBie nocnejioBaTejibHOCTR, (|)JiaHKHpyK)mHe 
HyxHue caftTfai MyraiiRR. B KOHKpeniOM Meroiic, b 
BCKTope, HecymcM reH iiaHHoro (|»epMeHTa, cosna- 
Kn OiUioueno*ieHHyK) 6pemh AHK, T.e. nocneAOBa- 
TejUiHOCTH, KOipipyioiiiefl iiaHHufl (^pMear. SareM 
CHHTennecKHfi HyKneoTHO, necyvwA uyarayx) 
MyraiuDO, noxcsepraioT onKery c o6pa30B3HHeM 
roMonormHoft Hacin oimoiicnoHeHHofi JCHK. Sa- 
reM ocraBmyiocfl 6penib AocrpaHaaiOT flHK- 
nonHMepaaoil I (^^parMeirroM KnenoBa), h rry kok* 

CTpyKIXHK) JlRTHpyiOT C HCHCUIbSOBaHHeM jiHrasu 

T4. KoHxpeTHuil npHMep aroro Meroiia oiiHcaH b 
pa6oTe Morinaga et al., (1984), Biotechnology 2, 
p. 646-639. B narefrre ClllA 4760025 onKcano 

BBeACHHC OJIKTOHyKneOTRAOB, XOAHpyiOmHX MHO- 

xecTBeHHue MyrauHH. nyreM cosAaHHA Be6oii!>- 
tuHX MojiH(i>KxaiiHA B KnacTepc. OiwaKO c Hcnojiz>- 
30BaBHeM MCTOAa Morinaga a Oipio h to me BpeMJi 
Mo^o BBOARTb iia:9ce 6ojiee toHpoKHfi pas Myra- 
UHfl» nocxQni»]cy mo^kct 6uti> BBCAeno MHoxceCTBO 
ojiHroHyoeoTRAOB paajiimiofi juihhu. 

^yroft MCTOA BBeAeHHH MyrauHft b JSfJK- 
nocjieAOBareJibHOcns KOiwpyioaiyio ({'^pMeHT, 
onHcaH B pa6oTe Nelson <& Long (1989), Analytical 
Biochemistiy 180, p.l 47-151. 3tot mctoa npeiiy- 
cMarpHBaer 3-craAHftHoe reHepaposaHHe IHIP- 
<|>parMeKTa, coAepsKamero Ry^KHyio Myramoo, BBe- 
AeHHyio c HcnoAbaoBaHBCM XHMinecKH cHirresH- 
pOBaHHofl ^pflC-uenH b xaHecTBC OAHoro k3 npatt- 
McpoB B nUP-peaxmuix. Ha nL(P- 
reHepHpoBaHHoro 4^parMeiiTa /lHK-(t>parMenT, 
HecymHft yxasaHHyio Myramno^ M0>KeT 6biTb bu- 
Acnen nyrcM pacmemieHHx pecrpHKmpyioniHMH 
aHAOHyioieaaaMH h CHosa BcrpocH b axcnpeccH- 
pyiomyio njiasMHAy. 

KpoMC Toro, B pa6oTax Sierks ct ah, (1989) 
"Site-directed mutagenesis at the active site Trp]20 
of Aspergillus awamori glucoamilase. Protein Eng., 
2, 621-625; Sierks et al., (1990) "Catalytic mecha- 
nism of fungal ghicoamylase as defined by 
mutagenesis of Aspl76, Ghil79 and GhilSO in the 
enzyme from Aspergillus a^^ramori'*. Protein Eng., 
voi.3, 193-198 TaiDKe onucan cafiT-Haiq>aBAeHHbiR 
MyrareHea b rjnoKoaMHJiase Aspergillus. 

3xcnpecciui sapHairroB 4>epMeHTa 

B COOTBerCTBHM C HaCTOJiZZlRM HaoCpCTCHHCM 

AHK-nocjieAOBaTenbHocTB, xoAHpyiomaji pjsambx1\ 
BapnaHT, npoAynHpyeMufi MeroAaMn, onHcaHHbi- 

MU Bbime HJIH jno6btMH KSBeCTHUMH aJlbTepHBTRB- 

HUMH MeroABMH, M03ceT 6bm 3KcnpeccHpoBaHa b 
BHAe 4^pMeHTa c HcnoAKioBaHHeM axcnpeccH- 
pyiomero Bcxropa, xoropufl o6briHo coAcpscirr 
peryjiJiTopHue nocncAOBareAbHOcni, xoAHpyiomHe 
npoMOTOp. onepaTop, caftr CBJObiBaHiu c pH6oco- 
Mofl, cHmaA KHHUHauHH TpaHCji^iuHH, R, Heo6it3a- 


TejibKO, reH-penpecc<^ hjih paamnHue renu- 
axTHBaTopu. 

SxcnpeccHpyioiiZHfi Bexrop 

PeKOM60HaiTrHbiM dxcnpeccRpyioaiHM sexro- 
poM, HccyniKM JpiK-nocneAOBaTejii^ROCTis xoah- 
pyioiiEyx> BS^naHT (|>epMeirTa Bacroamero K3o6pe- 
TeHHx, Moscer 6hm jiio6oS Bexrop^ xoroputl mo- 
accT 6bm» noABeprayr craHAapXHOft tcxhhkc pe- 
xoM6HiiaBTHux JSfU^ H Bij6op Taxoro aexropa 
qacTo sasBCHT or KnerxH-xoajiHHa, b xoropyio oh 
AOA^KeH 6i4Tb BcrpoeH. A^RHUfi BexTop npH ero 
BBeAeHHH B xneTKy-xosflHRa Mo^cer 6hnh HHrerpH- 
poBan B reROM arofi KneTSH-xosjuma h peiuiHUH- 

POBOH BMCCre C XpOMOCOMOfl(aMM), B KOTOpyiO OH 

6bU] HHTerpHpoBan, IIpHMepoM noAXOAHnmx 3kc- 
npeccHpyiomnx BexropoB sBJuercx pMT838. 

npOMOTOp 

B ABRHOM BexTope flHK- 
nocjieAOBarejibHocrb AQASKHa 6iirrk 4*yHs™<)Hajii>- 
HO npHcoeAHHeHa x noAXOAxmeS npOMoropHofi 
nocAeAOBaTejiBHOCTH. TaxKM npoMoropoM Moxcer 
SuTh AX>6as ^{HK-nocneAOBaTejifcHOCTb, xoropa^ 
o6AaAacT TpaHcxpHnaROHROft axTHBRocTtio B Aan- 
Koft xnerxe-xoisHRe h mokct npoHcxoARTb or 
reHOB» xoAHpyiomHX 6ejxxH, ah6o roMOJioniHHbie, 
ak6o reTepQAonnHue SeAxaM AaHHoft xnerxH- 

X03XHHa. 

npHMCpaMH npOMOTOpOB, nOAXOAJnZlHX AAA 

peryAXUHH TpancKpHnitHH J5HK- 

nocAeAOBaTeABHocm, xOARpyiomeii B^HaHT ^p- 
Menra Hacroxmero H3o6peTeHHx, b HacTHocTH, b 
6axTepKaAi>H0M xosjiHHe, abaxiotcji npOMorop lac- 
onepoHa Rcoli, npoMoropu rena dagA arapaau 
Streptomyces coelicolor, npoMoropu rena a- 
aMHnaau Bacillus lichenformis (amyL), npOMOTO- 
pfai rena MaAiiT030o6pa3yiomefl aMHAaau Bacillus 
stearothermophilus (amyM), npoMoropu a- 
aMHAasu BaciUus amyloliquefaciens (amyQ), npo- 
Moropu reHOB xylA H xylB Bacillus subtilis h t.h. 

fljW TpaUCRpKnUHH B rpH6K0B0M X03JiHHe npHMC- 
paMH noAXOAxmHX npOMoropos xbaxiotcx npoMo- 
Topu, npoHcxoAanure or rcHa, xoAHpyiomero bmh- 
Aa3y TAKA A.oryzae, npoMorop TPI (tpho3o4>oc- 
<t»aT-H30Mepa3u) or Sxerevisiae (Alber et al. 
(1982), J^ol. Appl. Genet 1, p. 419-434), npoMO- 
TOpbi (acnaparHHosax KHCJioTa)-npOTeHHa3bt Rhi- 
zomucor miehei, RefirpaAbHoil a-aMHnaau A.niger, 
KHCAOToyCTO&HHBoff a-aMHnasbi A.niger, rnioxoa- 
MHAasBi A.niger, AHnaau Rhizomucor miehei, mc- 
AOHHOft nporeasBi A.oryzae, TpH03O<|>oc^arT- 
K30Mepa3u A^oryzae hiih aixeraMHAaau A.nidulans. 

SxcnpeccHpyiomHfi nexrop 

SxcnpeccHpyiomHA BCKiop Hacrojimero k30- 
GpereHHX Mo^er rax^ce coAepTxan* noAXOAAUuift 
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TepMHHarop ipaHCKpHnuHH k b jyKapHorax nooie- 
AOBarejibHocTH nanKaaeHtuiBpOBaHHs, ^yHiniHo- 
HanbHO npHcoeiiHHeHHue k AHK- 
DOCJieiioBaTeji&HOCTH, KOiCBpyiomefi B^eaHT a- 
aMHJxaab! Hacro^ero B3o6peTeHiu3. IIocneiioBa- 
TCflbROCni TepMHHaUHH H noiiHaAeHfmHpoBaHH5i 
Moryr 6brn> cooTBercTBynniHM o6pa30M nojiyne- 

HU H3 Tex 3Ke CaMI>IX HCTOHHHICOB, HTO H npOMOTOp. 

flaHHHft BeicTOp, Kpoise Toro, mokct coAep- 
scaTb AHK-nocneiiOBaTejxi»HocTb, nosBojunon^yK) 
3TOMy Bcmxjpy pennHUHpoBaxbCJi b Hyxmoft kuct- 
ice-xo3flnHe. IlpHMepaMH TaicHX nocneAOBarejibHO- 
creft ssBjuaoTcn caftru HHHiiHauHH peiuiHicauHH 
fina3MHii pUC19. pACYC177, pUBllO, pE194, 
pAMBl HpU702. 

3tot BCKTop Moxcer tajoce coAepscarb ceneK- 
THBHufi MapKq), HanpHMep reH, npoAyirr Koroporo 

KOMnACMCffTHpyCT AC4>CKT B IOICTKe»X03J9HHe, TB- 

Kofi KaK remj dal or B.subtilis hjih B.lfchenifonnis, 
jih6o reHu, Koropue npnaaioT peaBcreHTHOCTb k 
aHTH6H0THKy, raicyio KaK peaHcreHTHOCTb k aMini- 
iiHAJiHHy^ icaHaMHUHHy, xiiopaM4>eHHKOJiy hjih rer- 
paoHiaiHHy. KpoMe Toro» AaHHuft aeicTop uio^eT 
coAepxcaTb ccjieicrHBkue Mapsepu, Aspergillus, 
Taicne KaK amdS, argB, niaD h sQ MapKepu, onpe^ 
AejiHioiiXRe noBunieHKe pesHcreHTHOCTH ec nirpo- 
MHiiHHy. jih6o Tatcofl OT6op MO^er 6bm ocymecr- 
BJieH nyxeM Ko-TpaHc4»opMauHH, HanpHBaep, Kas 
onHCBHO a WO 9 1/1 7243. 

ripoue^ypu, RcnojibsyeMue jum JiHrnpoBa- 
HHx ,Z9iK-K0HCTpyKUHH RacTosmero HsoGpereHRa, 
ROiiHpyiomefl aapHaHT ^phieim, npoMorop, Tep- 
MHHarop H itpynie ajieMenTU, cooTBeTCTBCRBO, h 

iUIX HX BCTpaHBaHH)! B nOAXOAflUlHe BCKTOpU, CO- 

Aepxcanuie HeoGxo/iHMyio HH(tK}pMaiUfX> iuis pen* 
nHKauHB, xopomo HSBecncu cneuHajiHcraM (cm.» 
HanpHMep, Sambrook et al.. Molecular Cloning: A 
Laboratory Manual, 2nd Ed., Cold Spring Harbor, 
1989). 

10ieTKH-xo3JieBa 

Kjienca Hacxoflniero H3o6peTeHH», coAcpxca- 
maa jih6o /^iK-KOHcrpyKUHK), i!H6o aiccnpeccH- 
pyHDniHll BCKTop HacTOJiniero HsoCpereHHfl. onn- 
caHHufl Bbime, npeHMyniecreeHHo Hcnonbayercfl b 

KaqeCTBe lUieTKH-XOSSHHa B peKOM6HHaHTHOM 

npoAyuHpoBaHHH BapnaHTa ^^epueirra HacTo^mero 
H3o6peTeHHA. 3Ta xoierKa MO>xeT 6uTb TpaHC<|K>p- 
MHpoBana /{HK-KOHcrpyKUHefl Hacronmero h30- 
6peTeHHja, KOimpyrauiett yKaaaHHuft BapHaHT, 
o6uHHO nyreM HHrerpHpoBaHHs aroft AHK- 

KOHCrpyffUHH (B OilHOft HAH HCCKOJIbKHX KOHHJ^x) B 

xpoMocoMe xo3^HHa. 0€biMHO CHKiaercfl, hto ra- 
KdA HHTerpaiuu uMcer onpeAejieHHoe npenMyme- 
CTBO, nocKoin»Ky, 6ojiee BepojrrHO, hto 3Ta AHK- 
nocneAOBaTejibHOCTb 6yAeT cTa6HJibH0 noiiaepscH- 


BarbCii B micTKe. HuTerpHpoBaHHe flHK- 
KOHcrpyKUHfi B xpoMocoMy X035(HHa M02zeT 6brrb 
ocyuecTBJieHo CTaHAapTHUMU MeroiiaMH, Hanpn- 
Mep nyreM roMononiHHOfi hjih reTepononnHOll 
peKOfta6HHaiiHR. AjibTepaaTHBHO, ara ruietKa mo- 
2ceT 6hnh TpaHc4K>pMHpoBaHa ^KcnpeccHpyiontBM 
BeKTopoM, onHCEBHUM BUDxe, B CBH3H c mieToaMH- 
X03fleBaMH paajiH<iHux thhob. 

Knencofl HacTo^ero HSoGpereaHS Mo^er 
6i«m> mienca Bucmero opraHH3Ma» raKoro KaK 
MJieKoninaioinee huh HacexoMoe, ho ona Moxcer 
6i.m R MnKpo6Hoft KnerKoft, nanpHMep 6airrepH- 
ajUkHofi HJIH rpK^KOBoll Kjienxofi (BtcjnoHaa jxpou- 
ech). 

ripHMepaMH nojocoAflnuDC daEctepHa abajdot- 
ca rpaMM-nanoiKHTejibHue 6airTepHx, raioie KaK 
Bacillus subdlis, BaciQus lichenifonnis. Bacillus 
lentus. Bacillus brevis, Bacillus steaxothennophilust 
Bacillus al2cal<^hihis. Bacillus amyloliquefactens. 
Bacillus coagulans. Bacillus circulans. Bacillus 
lautus. Bacillus megaterium. Bacillus thuiingiensis, 
RAH Streptomyces lividans hah Streptomyces muri- 
nus, ah6o rpaMM-orpHitaTejibHue GarrepRR, raKHe 
KBK Exoli. TpaHc^KjpMaiw amx 6aKTepitfil Morcer 
6uTb npoBeAeHa, HanpHMep, nyreM rpanc^pMa- 
iXHH npoTonnacTOB hjih c HcnoAbsoaaHHeM KOMne- 
reHTHbDc KACTOK cnoco6oM, B3BecTHUM per se. 

Apo3SccceBott MHKpoopramDM Moxcer 6brrb 
npeAnovmreAbuo Bu6paH H3 snaa Saccharomyces 
HJIH Schizosaccharomyces, HanpHMep Saccharomy- 
ces cerevisiae. 

Knenxoft-xosaHHOM Moryr 6brrb raKxce ra- 
4>0MHiieTbi, HanpHMep, unaMM, npHHaiuiexxanmfi k 
BHAy Aspergillus, raxofl kbk Aspergillus oryzae 
HAH Aspergillus niger, hjih orraMM Fusarium, raKofi 
Kax urraMM Fusarium oxysporium, Fusarium 
graminearuin (b coBepmeHHofi craoHH naabmae* 
Muft Gibberella zeae, panee HaauaaeMibift Sphaeria 
zeae, chhohhm Gibberella roseuxn h Gibberella 
roseum t sp. cerealis), hah Fusarium sutphureuin 
(b coBepmeHHofl craAHK Ha3UBaeMbrfl Gibberella 
puricaris, chhohhm Fusaiixun tricbothecioides, 
Fusarium bacteridioides, Fusarium sambucium, 
Fusarium roseum h Fusarium roseum var. gramine- 
anum), Fusarium cerealis (chhohhm Fusarium 
crokkwellnse) hah Fusarium venenatum. 

B ROHKpeTHOM BBpHaKTe HacToxtmero h30- 
6peTeHH]a KnerKoft-xoamiHOM msinma ac^^hiiht- 
Hbitl no iq)OTca3e umMM "nporeasa-Mmiyc". 

TaKHM orraMMOM Moxcer 6brrb Ae^^RHRTHbifl 
no npoxease mraMM JaL 125 Aspergillus oryzae, y 
KOToporo AenerHpoBaH ren menoHHOfi nporeaabi, 
RaauBaeMUll "alp". 3tot mraMM onncan b WO 
97/35956 (Novo Nordisk). 
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KjierxH rH(t)OMHueTOB Moryr 61m Tpawc- 
({)0pMHpoBainii cn6co6oM, npeiiycMarpHBaiomKM 
o6pa30BaHHe npOTOiuiacroB h Tpanc^opMauHio 
npoToiuiacTOB, c nocjie/cyiomett pereHepaiuieft 
KneroHHUx cteHOK McrroiioM, hsbccthum per sc. 
HcnoAbsoaaHHe Aspergillus b xa^iccTBC Mincpoop- 
raHH3Ma-X03SHHa onHcaHO b £P 238023 (Novo 
Nordisk A/S), coAepscaHHc KOToporo bbowtcx b 
HacTOflmee onHcaHHe noq)eACTBOM ccujikh. . 

Cnoco6 iipoj(yuHpoBaHH3i BapHanra 4»cpMCH- 
Ta HacTOJimero »Do6peTeHHJi 

BapHaHT it»epMeBTa Hacroflmero H3o6peTeHHx 
MO>KeT 6i>rTi> npoAymipoBaH MeroAOM, npeiiycMaT- 

pHBaiOUZHM KyJIbTHBHpOBaHHe KneTKH-X03HHHa B 

ycjiOBHflx, cnoco6cTByK>auix npoiiyuHpoBaHHio 
AaHHoro BapuaHTa, h euAejieHHe aroro BapKaura 
H3 KneTKH K/HnH KyjibTypajiBHOft cpew. 

Cpeiiofi, HcnonioyeMoft mm xyjibTHBHpoBa- 
HKS KjieroK, MO^KCT 6im Jiio6aji crauAapTHaji cpe- 
iia, noiDcoiuma;! xuik KynbTHBHpoBaHiu Hy)KHofi 
RjicTKH-xosJiHua H ocyiuecTBneHiu] 3KcnpeccHH 
Bapnairra ({wpMeHra HacTOxmero moSpmum, 
(loAXOiPimuMH cpe^aMH jtBjuacncn KOMMepnecKH 
iiocrynHbic cptm, Jih6o 3TH cpcjoa Moryr 6biTi» 
nojiyneHu HSBecTHUMR cnoco6aMM (HanpHMep, xax 
onHcaHO B Karajiorax AMepuKaHCKoji KOJUieKUHH 
THnoBwx xynbiyp). 

BapHaHT ^CpMCim^ CeKpCTHpOBaBHUfl H3 

KiieTOK-xo3JieB, Moacer GuTb Jienco BbuieneH m 
KynbTypajaHoft cpean xoponio HSBecrnuMH mcto- 
AaMH, BKjnoHaji Bi>i;tejieHHe Kjierox R3 AaHHoft cpe- 
jvbi nyreM ueHTpn(|)yrHpoBaHwi hjih ^wihvpmm h 
npeuHnRTauHK) 6ejiKOBUX xoMnoHeKTOB 3Toft cpc- 
m c HcnojibaoBaHHCM cojih, Taxott xax cyjib4>aT 
aMMomu, c nocjienyioEUHM npHMeHenneM xpoMa* 
Torpa(i»HqecxHx MeroiiOB, raxHx xax ROHOo6MeH- 
Han xpoMaToq)a4»Hii, a(|Kl>HHHax xpoMaTorpa({)ivi 
WW T.n. 

SxcnpeccHJi BapHanra ^^epMenra b pacrcHHsx 
HacTOJimee H3o6pcTeHHe laxwc othochtch k 
TpaHcrcHHOMy pacrcHHio, qacTH pacreHHii hjih 
KJierxH pacreHH^, KOTOpue Gujih TpaHC(|>opMHpo- 
BBHu AHK-iiocneiiOBaTejibHOCTbio, KOAHpyiomeft 
BapHaHT HacTOiimcro H3o6pcTeHHji, Tax, <rro6u ohh 
axcnpeccHpoBann h npojiyuHpoBajiH aror 4>cpMeHT 
B BUAejlflCMLIX KO/lHHeCTBaX. A^HUfi ((^epMeHT 

Momcr 6uTh BU/ieneH h3 yxaaaHHoro pacrcHHJi Rnn 

HaCTH paCreHHH. AJIbTepHBTHBHO, MO>KeT 6UTb 

HcnoJib30BaHo caMo pacrcHHe hhh ero nacTb, co- 
Aep^amaji pexoM6HHaHTHbiA 4>epMe}fr. 

TpancreHHbie pacreHHfl Moryr 6biTb my- 

AOJIbHblMH HJIH OAHOaOJIbHblMH, KOpOIC FOBOpB, 

coziepacamHMH iwe ceMsiiojiH hjih OiiHy ccMJiiiojuo. 

npHMepaMH OilHOflOJTbHblX paCTCHHil JIBJIJUOTC3I 

TpaBM, TaxHe xaK JiyroBue Tpasu (nupefi, sjiaxH 
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(Poa)), KopMOBue TpaBu^ raxHe xax obcjikhhub 
(festoca), cuieBcn (lolium), TpaBU yMepcHnoro nos- 
ca, TaxHC xax anaxoBuc (Agrosds) h aepHOBue 
xyjibTypu, HanpHMep mneHHiia, obcc, poixb, xh- 
MCHb, pHc, copro H MaHc (xyxypyja). 

IIpRMepaMH jwyflOJibHMx pacreHHft SBJunoTCJi 
Ta6aK, 6o6oBb)e, TaxHe xax jnonHH, xapro^^enb, 
caxapnaa CBCxjia, ropox, $aconb h coa, h xpecro- 
OBeTHue (ceMeitCTBa Brassicaceae), Taxne xax 
UBCTHaji xanycra, MacjiH^Rbift pane h 6jiH3xopoii- 
CTBeHHbift MOiiejibHbift opraHBSM peaymxa Tajiji 
(Arabidopsis dialiana). 

npHMepaMH Macrefi pacxeHHfl HBjwKrrca cre- 
5ejib, xajuDoc, jmcTbJi, xopHH, luioiw, ceMena h 
xjiy6HR. B xoHiexcre HacTOflmero onHcaHHji <iac- 
TJiMM pacTCHHX TBxace CHtrraioTCfl pacTHrejibHbie 
TxaHH, TaxHc xax xnoponnacr, anonnacr, mhto- 

XOHApHH, BaxyOAb, nepOKCHCOMU H UKT0njia3M. 

KpoMC Toro, qacTbK) pacTemu cHHracTcx nio6aji 
xneTKB paCTeHHJi uesaBHCHMO or npoHCxo^eHHJi 

TXaHH. 

B o&beM HacToamero H3o6peTeHH5i TaxMce 
Bxoiurr noTOMCTBO tbkhx pacrcHHii, qacni pacrc- 
HHft H KjieixH pacreHHit. 

TpaHcrcHHoe pacreHHc nnn pacTHTcnbHaa 
xneixa, axcnpeccHpyiouuie BapnaHT (jtepMCKta 
HacToxmero H3a6peTeHHa, Moiyr 6biTb cxoHcrpyH- 
poBBKU HSBecTHbiMH MCTOiiaMR. BxpariQe, pacre- 
HHC HJIH pacTHTCJibHyio xncTxy XOHCTpyHpyiOT 
nyreM BBeACHHJi OiiHofi hjih HecxojibXHX 3Kcnpec* 
CRpyionmx xoHcrpyxuHft, xomipyioraHX BapHam* 
HacTOflmero H3o6peTeHHx, b rcHOM pacrcHHa- 
xossHHa H paaMHOXceHHx nojiyqeHHoro MOjm(|>HUH- 
pOBaHHoro pacreHHJi hjih xjierxH pacxeKHJi c npo- 
jiyuHpoBaHHCM TpaHcreHHoro pacreHHJi mm 
TpaBcrcHuoii pacnrrenbHofl xjictkh. 

C>6u'iH0, 3KcnpeccH0HHafl xoHcrpyxuHJi 
npeiicTaBJiBeT co6oft flHK-xoHCTpyxiuDO, coiicp- 
acamyio reH, xoAHpyiomnft BapnaHT Hacrojiiuero 
H306pCTeHHB H <t>yHXUHOHajIbHO npHcoeiuweKHbifl 

X cooTseTCTByiomHM peryjisTopHbiM nocjiejioBa- 
TejibHocniM, HeoGxoiiHMbiM iinx axcnpeccHH naa- 
Horo reiia b nyTXHOM pacreHHH hjih qacTH aroro 
pacTCHHX. KpoMe tofo, yrs. axcnpeccHOHHaa koh- 
crpyxuHx Moxcer coAepixaTb ceJicxTHSHbift Mapxep, 

nOiDCOiUimHtt iUW HlieHTH4>HKaUHH XJieT0X-X03JieB, 

B ROTopue 6buia RHxerpHpoBaHa AaRHax 3Kcnpec- 
CHOHHax KOHCTpyxmix, H AHK- 
nocjicAOBaTejibHOCTH, Heo6xoAHMue iuu BBeneHHJi 
3T0fl KOHCTpyxuHH B KyxHoe pacTeHHe (xoTopoe 
BbiGnpaiOT B 3aBHCHMocTH OT HcnojibsyeMoro Me- 

TOiia BBCiieHHH flHK). 

Bu6op pery/WTopHbix nocjie/iOBaTcnbHOCTcft, 
TaicHX xax npoMorop h TepMHHaTop, h Heo6j!3a- 
TCJibHO CHFHanbHbix HJIH Tpan3HHH0HHbix nocjie- 
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iioBarejibHocTefi ocymecTBJUDor, HanpHMep. b sa- 

BHCHMOCTH OT TOFO, KOma, TBfi H KZUC 3KCnpeCCH- 

pyercff uyKHuft (t^epMCHT. TaK, nanpHMep, 9kc- 
npeccHJi reua, KOAHpyiomero BapHaRT nacroflmcro 

B306peTeHHji, MOXCT 6mT1» KOHCnnyTHBHOfi HJIH 

HHa3aiH6ejibHoft, jih5o ona mobcct 6hm speNuicne- 
UH4>H?ecRofi, CTaiiHecneiiK4»H<iecKoft hjih Ticaiiec- 
neuH<^HHecicolt, a ^aHHufl rcHHufl npOiiyKT Moscer 
6hm> Haucjiea Ha KOBKpcTHyio TKanb hah qacTb 
pacTeHH]!, TaicyK) Kax ceueua hjib jracTM. Peiyfla- 
TopHLie nocjiciiOBaTejitHocTH onRcaHU, HanpHMcp, 
Tagac ct aL. Plant, Phys., 86, 506, 1988. 

fljw KOHcnnyTKBHofi 3KcnpeccHt] moxcct 
6hm KcnojibaosaH npoMOTop 353-CaMV (Franck 
et aL, 1980, Cell 21:285.294). 

OpraHcneuH(|>inecKHMH npOMorropaMH Moryr 
6hm^ HanpHMep, npoMorop or TKaneft sanacaiome* 
ro cTOxa, TakHX icax cenena, Kiiy6HH K2^)To4>CJifl h 
rniom (Edwards & Conizzi, 1990. Aium. Rev. 
Genet 24:275-303), khh or TicaHeft MeTa6<mine- 
CKoro CTOKa, TaKHx Kax MepHcreuu (Iio ct al., 
1994. Plant Mol. Biol. 24: 863-«78), ceMJicneuH- 
4>H*iecicHft npoMOTop, Taxod kbk npoMorop niyrc- 
jiHHa, xipojiBMHHa, rjio6yjiHHa hjxh ajiB6yMHHa pHca 
(Wu et aL. Plant and Cell Physiology VoL 39, JfeS, 
pp. 885-889 (1998)), npoMOxop Vicia faba 5o6o8 
B4 H HCiOBecTHoro rena 6ejixa ccmjih or Vicia 
faba, onHcaHKoro Conrad U. et aL, Journal of Plant 
Physiology VoL 152, J6 6, pp. 708-711 (1998), 
npoMOTop 6e;nca MaouKOro Tejia ceMSH (Chen ct 
aL, Plant and cell physiology voL 39, Jfe 9, pp. 935- 
941 (1998), npoMOTop reaa napA sanacacMoro 
6ejiKa OT Brassica napus, Him KaKofl-jiH6o Apyroft 
Hssecmufi ceMacneuH^HHecKHll npoMorop, onn- 
caHHuft, HanpHMcp, b WO 91/14772. KpoMe Toro, 
3THM npOMOTOpOM MOXCCT GuTb JiHCTi»ecneiiH4)fn]e- 
cxHff npoMOTop, TaKoll KaK npoMOTop rena rbcs 
pHca HJIH TOMBTOB (Kyozuka et aL, Plant Physiol- 
ogy VoL 102, Jfe 3. PP.99M000 (1993)), npoMoxop 
rena aAeHHHMeTHJ]--ipaHC(^epa3U BHpyca xjiopeiuiu 
(Mitra A. & Higgins, DW, Plant Molecular Biology 
VoL 26, X2 1, pp.85-93 (1994)) hjjh npoMOiop rcHa 
aldP pHca (Kagaya et aL, Molecular and General 
Genetics VoL248, Jfe 6, pp.668-674 (1995)), hhh 
HHoyKKpyeMbift noepeaciieHHeM npoMorop, Taxott 
KBK npoMOTop rcHa pin2 Kapro^JCJU (Xu et aL, 
Plant Molecular Biology VoL 22, Ik 4. ppJ73.588 
(1993)). 

3;ieMeHT aHxancepa npoMOTopa motkct 6utl 
HcnonEsosaH Anji ocymecTBjieHHJi 6ojiee BucoKoro 
ypOBiu 3KcnpeccHR Aamioro (}»epMeHTa b pacre- 
HHH. Tax, HanpHMep, tbkhm ajieMenroM aHxaHcepa 
npOMOTopa Moxcer 6biTb KHrpon, KOTOpufl pacno- 
jxoHccH MWKfly npoMOTOpoM H HyKjieoTHiiHoft no- 
cjiciioBaTejibHocTbio, KOimpyiouiefl naHHuft 4»ep- 


MCBT. TaK, HanpHMep, b pa6oTe Xu et aL, op cit, 
OHHcaHO HcnojiMOBaHHc nepBoro HHipoHa rena 
aKTHHa pHca I jsm ycjweHiw axcnpecciiB. 

FcH cencKTHBHoro Mapxepa h jiioGue jipyrHe 
"lacTK 3KcnpeccHOHHofi KOHcrpyxuHH Moryr 6hm 
Bu6pain>i m R3Becmux fchob h Apymx 

3JieMeHTOB. 

AHK-xoHcrpyxxiRio BcrpaHBiaKyr a tohom 

paCTCHHa B COOTBerCTBHH CO CTBHiiapTHUMH MeTO- 

flBMH, BKJDOHaa onocpcAosaHHyw arpo6aKTepHeft 
TpaHc^opMainno, anpyc-onocpeiioBaHHyio ipaHC- 
4K^MaiiHio, MHKpoHHBeicuHio, 6oM6apiiHpOBKy 
HacTHiiaMH, 6ajuiHCTK<iecKyK> TpaHc4K>pMaiiHK> H 
3neitiponopaimio (Gasser et aL, Science, 244, 
1293; Potrykus, BioH'echn. 8, 535, 1990; Shima- 
moto Ct al.. Nature, 338. 274, 1989). 

B HacTOsmcc BpeMS Agrobacterium 
tuniefaciens-onocpeiiOBaHHiafi ncpenoc rcHa nmsi- 

CTCa OAHHM R3 MCTOAOB OT6opa JSJIUi rcHcpHpOBa- 

HHx TpaHCrcHKUx iiByAOJibHMX pacreHHft (cm. o6- 
30p Hooykas & Schilperoort, 1992, Plant MoLBioL 
19: 15-38), o;waKo 3tot Meroii mo^ct 6mti. raiGKe 

HCnonbSOBBH AIU TpaHC^lOpMamiH OilHOAOJIIkHUX 
paCTCRKft, XOTa JUIH 3THX paCTeKHfl oGblHHO HC- 

noHKjyiOT iipyrHc mctoam Tpanc4»opMaitHH. B na- 
cToxincM H3o6peTeBRH flfla reHcpHpoBaHHH xpaHC- 
rcHHux 0iiH0iioni>Hi4x pacreHHfi 6bui Bu6pau Me- 
TOii, npejiycMaxpHBaMHiHtt 6oM6apAHpoBicy ^acrn- 

IiaMH (MHKpOCKOnHHeCKHMH aOJIOTblMH HUH 
BOJI2>4)paMOBUMH ^laCTHUaMH, nOKpUTUMH ipaHC* 

({wpMHpyiomefl AHK) 3m6phohhux icajunocoB kjih 
pa3BHBaiomHxc]i 3m6pkohob (Christou, 1992, Plant 
J., 2: 275-281; Shimamoto, 1994, Curr. Opin. Bio- 
tcchnoL 5: 158-162; Vasil ct aL, 1992, 
Bio/Tcchnology 10: 667-674). AjibTepHanrHBHWft 
MeroA ipaHctJjopManHH oiwoiioiibHUX pacrenHfi 

OCHOBBH Ha TpaUC4>0pMaaHH npOTOfUiaCTOB, OHH- 

caHHofl Omirulleh S. et aL, Plant Molecular Biol- 
ogy VoL21, No 3, pp. 415-428 (1993). 

Ilocne Tpanc^JopMauHH xpanc^iopMaHTM, co- 
Aepacamae BcrpoeHHyio 3KcnpcccH0HHyio kohct- 
pyxuHio, oT6Hpai0T h perencpHpyiOT c nojiyHeHH- 
CM uenux pacrcHHtt b cooTBercTBHH c MCTojiaMH, 
xopoujo BSBecimiMH cnetiHanHCTaM. 

Marepnanu h Merow . 

JiHnasHaji aicTHBHocTb no OTHomcHHio x rpn- 
6yrHpHHy (LU) 

Cyficrpax juw JiHnasu nojiy^axn* nyrcM 
aMyjibnipoBaHHa TpHSyrHpHHa (TpH6yTHpaTa ruH- 
uepHHa) c HcnojibsoBaHHCM apaBHfiCKOfl xaMeiiH b 
KBRecTBe 3MyjibraT0pa rnxtpojius TpH6yTBpKHa 
npH 30*C H npH pH 7 ocymecTBJiajoT b 3KcnepH- 

MeHTC no THTpOBaHHIO C BCTI0Ab30BaHHeM pH- 

crara. OiiHa ciumnna jninasHofi axTHBHOCTH (I 
LU) paBHa KOJiHHCCTBy 4>epMeBTa, cnoco6Horo 
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B CraHAaprTHUX yCAOBRHX. 

JiHnasHax aKTHBHOcn no OTHomeHioo k 
TpHOJieHHy (SLU) 

JlnnojiBTmecxaji aicTHBHOCTb MO»eT 6brn> 
onpeAenena c HcnojiuosaHHeM ojiHBKOBoro Macjia 
B RBHecTBe cy6cTpaTa. 

B 3TOM SLU-Meroiie minasHyio axTHBRocTb 
HSMepjuoT npH 30^C h pH 9 c HcnojxLSOBaHReM 

CTa6HJlH3lipOBaHHOft 3MyjU>CHH OilHBKOBOrO MaCHB 

(Sigma catalog No 800-1) b KanecTBe cyGcrpara b 
5 mM TpHC-€y4>epc, cojxcpxamcM 40 mM NaQ h 5 
mM xjiopiuia KBJibVfVL 2,5 mji cy6cipaTa CHemn- 
Bam c 12,5 MJI 6y4»epa, pH iiOBOjisr no 9, Ao6aB* 
junoT 0,5 MJi pasBeAeRHoro o6pa3iia jnmaau a no- 
JiynaiOT onpe^eneiiHoe Ko^nmecTBO oneRHOBofl 
KHCJioiu c nocjieAyioinHM THTpoBamieM c 
Hcnoi[fc30BaHHeM pH-craTa. 

OAHa SLU paBHa KOJimecTBy jinnaau, koto- 
poe BUCBo6oacAaeT 1 mojib -nnpyeMofi oneHHOBofi 
KHCiioTU B MHHyry B craoAapTHbix ycnoBUxx. 

<I>oc<J)OJiHna3Haa axTHBHocTb 

Jlflji KaqecTBCHHoro HnH RomnecTBeHBoro 
onpeiiejieHiui 4>oc4)OJiHna3Hofi axTHBRocra 6ujih 
HcnojiuoBaHU HHScecjieiiyioiaKe aHajiHTH^iecKRe 

MCTOiOiI. 

Ooc4>OJiHna3Ha)i aicTHBHocTb (PHLU) 
<I>oc4>ojrHna3Hyio aKTHBHocn. (PHLU) H3Me- 
pAJiH xaK crencHb BUCBoGoacAeitHH cbo6oahiiIx 
acKpH&ix KHcnoT K3 /moHTHHa. B 50 MKn 4% L- 
ajn4iaH|>oc4>aTHiinjixojiHHa (pacmrejibHoro jieuR- 
THHa OT Avanti), 4% TpHTona X-100, 5 mM CaClj 
b 50 mM HEPES, pH 7 Ao6aBjuQOT 50 mwi pacTBO- 
pa 4^pMeHTa, paaaeAeHHoro no cooTBercTByiomett 
jcoHUeinpaxtHM b 50 mM HEPES, pH 7. 06pa3uu 
RHKySHpyiOT B TCHeHHC 10 MHHyr npH 30*C h pc- 
aKiiHK> saaepinaKrr npn 95X b tchchw 5 Mnnyr^ a 
saTCM uempH^yrHpyiOT (5 MHHyr npn 7000 
o6/mkh). YpoBeHb cbo^oahux scHpniax khciiot 
onpejiejuDOT c HcnojiBsoBaHHCM Ha6opa NEFA C 
or Wako Chemicals GmbH; k 25 mmi peaiouiORHoI) 
CMecH Ao6aBJMK)T 250 mkh pearcHra A h HHKy6H- 
pywrr 10 MHiiyT npn 37'C. SarcM iio6aB;unoT 500 
MKn peareHTa B h o6p^eq CHoaa HHKy6HpyioT 10 
MHHyr npH 37**C. A6cop6iiHio npn 550 bm H3Me- 
pxiOT c HcnojiuoBaHHCM cnerrpo^tOTOMeipa Ha 
iWOOToft MaipHue HP 8452A. 06pa3m>i HSMcpHiOT, 
no Kpafinefl Mepe» b iiyGnHxaxax, Hpn rroM hc- 
no;n.3yK>T cmcch cyScrpaja r ^^epMenra (npeAsa- 
pRTejibHO o6pa6oTaHHue o6pa3UU <t»epMeHra (10 
MHH npH 95°C) + cy6cTparr). B KaqccTBC craHflapx- 
Hoft xcRpHoft KHCJioTU HcnojasyioT ojieHHOeyto 
KHCJiory. 1 PHLU paana KOJiH^ecTBy 4)epMeHTa, 
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CnOCO6H0rO BWCB060)KaaTI» I MKMOJIb CBO6OAH0fl 
MpHOfl KKCJIOTU/mHH B 3THX yUIOBKJiX. 
CKMJ^XWIHIWaHag aiCTHBHOCTL (LEU) 

JleoHTHH rHApojiroyiOT npn nocroaHHOM pH 
R TCMneparrype, r ^^c^tojmnasHyio axTHBRocTb 
onpeAfiJiAiOT icax crencHb noTpe6jieHHJi TKrpaHTa 
(0,1h NaOH) B npouecce HeJhpamBaoHH bucbo- 
603KiieHHOil acBpHoft KRcnotu. 

CyCcTparoM xsjacrrcn jiemmiH coh (L-a- 
4K>ci]KnHfl;HJi*xojiHH), a peaKmaio npoBOiur b ycjio- 
BHWc: pH 8,00, 40,0*C, peaxuHOHHoe speMJi 2 mh- 

HyTM. EiDIHHlQr aiCTHBHOCTH OnpeAeJUIOT no OT- 

BomeHRK) K craHAapiy. 

AHaJiH3 c Rcnojii>30BaHHeM mohocjio^i ^oc- 

Ha TmaxcjibHO o^mmeHHyio nosepxHocrn* 6y- 
4»q)Roro pacTBopa (jir5o 10 mM rjmuHHa, pU 9,0, 
jih6o 10 mM NaOAc, pH 5.0; 1 mM CaQj, 25X) 

BaHOCJIT MOHOCJIOS AKZieKaH0Rn4K>c4»aTHiUUIX0JIB- 

Ha (DDPC) H3 pacTBopa xjiopo4K)pMa, ITocjie pc- 
jiaKcaoRR MOKocjios (BunapHBaHHx xjiopo<)K)pMa) 
noBepxHocTHoe nwiemc iiOBOAJrr iio 15 mH/m, 
cooTBercTByioxiiee cpcnacH MOJiexyjuipBott ojio* 
manH DDPC, pasHott npH6jnnHTejii»H0 63 

aVmojicx. PacTBop, coiiepacanxHfl npHSjiHSHTejibHO 
60 Mxr (MHKporpaMM) 4'epMeRTa, enpucKHBaiOT 
*jepe3 MOHocnofi b cy64>a3y peaKUROHHOfi 3ohiiI 

(UHIDiaflp C IWOinailbK) nOBCpXHOCTH 2230 MM^ H 

peaxiiHOHRUM o&beMOM 56570 mm^ b "xopMyniKe 
HyjieBoro nopjuoca". OepMeHraTHBHyro axTHBHocTb 
Bupa»taK>T xax cKopocn* noABHacnoro 6apbepa, 
cscHMaioniero Monocjiofi nnn noiuiep^KaHHA nocro- 
nHHoro noBepxHOCTHoro AaBJicHwi, no Mepe roro 
xax HcpacTBopHMue MOAexyjfti cyCcrpaxa rnapo- 
jnnyiOTCJi c 06pa3OBaHHeM 6ojiee BOAopacTBopH- 
MMx npoj^yKTOB peaxKHH. Jlocjie noirrBcp^KiieHwi 
Toro, TTO BOixopacTBOpHMocTii npOAyKTOB peaxiiHH 
(xanpHHOBoft KHcnoTu H MDPC) 3HaHHnrejiBH0 
npcBMrnaer BOAopacxBopHMOCTb DDPC, oucHHsa- 
lOT HHCJio DDPC-MOJicxyji, rniipojimoBaHHUx 
iiaHHUM ^pMeHTOM B MRHyiy, Hcxoiw H3 cpeitHcfl 
MOJiexyjuipHofi nnomajiH (CMII) DDPC. PeayjibTa- 

TW BUHHCJIXIOT HCXOiW H3 CpCimCfl CKOpOCTH 6api»- 

epa B TCHCHHe nqjBWx 5 MHHyr nmpojiHsa. 

Pc3yjibTaT CHHTaercJi nojioacHTe;ibHUM iuw 
4K>c4>ojn«ia3i>i, ecjiH 6apbep nepeMemaercs co 
cKopocTBK) 6ojiee, ^cm 2 mm/mhh. 
AKajUD Ha Haoncax 1 

A) 50 MJI 2% arapo3bi b oHHmeHHofi boac 
pacnjiaBJiHwr/nepeMennroaioT e TCHeHHe 5 MHHyr h 
oxjiaxAaioT AO 60-63 'C. 

B) 50 MJi 2%-Horo pacTHxejibHoro L-anb(|>a- 
4>oc(J>aTHitHJixoJiHHa, 95%, b 0,2M NaOAc. 10 mM 


CaClj, pH 5,5 npH 60"C & tcichhc 30 MHHyr cmc- 
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niHBaiOT B aeHTpH4)yrHpyioT 15 cck b EeHTpH4)yre 
Ultrathorax. 

PaBiobie oGbeMU 2% arq>Q3u k 2% ncvarrma 
(A H B) cMemHBaiOT h k 3tdA cmcch Ao6asjiHKn 
paBKbift o6i>eM 1% TjpiiTOHa X-100. 

3areM moSsBSimor 250 mkji 4 mf/mji Kpacran* 
jiHHccKorb ({^HoneTOBoro b OHHmeHBofl Bozie b ica- 
HecTse HHiiHKaiopa. 3Ty cMecb BBuiHBaiOT b coot- 
BCTCTByiomnc lamxH IlerpB (Hsnpmep, 30 mji b 
Hamxy AKaMerpoM 14 cm) a b iutimoM arape xiena- 
K3T cooTBCTCTByiomHe oTBq>cTiui (3-5 mm) iuu 
saHeceHwi 4>cpMeBTHoro pacraopa. 

06pa3ea (|»epMeHra pmBojvn no KOBiteirrpa- 
iiHH, cooTBercTByxomeft ODzurOjS, h 10 MHxpo- 

JIKTpOB HaHOCXT Ha OTBepCTHX B ar^>03- 

HOfi/neiiKTHROBofi MaipHiie* ^amiai HHKy6Hpyx3T 
npH SO^'C, H peaKiiBOHHBie 30Hu b Hamxax hach- 
THc(>HiiHpyK>T npH6jnaBTtni>H0 nepes 4-5 HacoB 
h/rjih npH6jiH3HTejx&BO Hepes 20 hbcob nocne hh- 
xyCHpoBaimji. JiHnasy Humicola lanugmosa hc- 
nojiBsyioT b xanecTBe kohtpoju, a npHcyrcTBBe 
5ojiee o5aiHpHott 30HU ocaetneHwi, hcm y KOHTpo- 
JM, c^HTaioT KaK nojiomrejifcHufi pesyjarar rb 
jtoc^^oiiHnasHyio arrHBHOcii. 

B BapHBHTe 3Toro anamna iio6aBJieHBe Tpn- 
TOHa X-100 He npoBOAHJXR.. . 

AnajiBa na Hamicax 2 

10 r arq)03iii pacnjiaBJUKrr b 550 mji HjO oy- 
TeM KHiuneHHx b MHtcpoBOJiHOBoll neHR. = riocne 
ox;ia»ACHHH AO 60-70*C Ao6aBjwiOT cjicAyiomHc 
HHTpeAKeHTu: 

250 MH 0,4M iiHTpaTHoro 6y4>epa (pH 4,5 
HAHpH 7,1); 

200 MJI 3% JieuHTHHa (or Avand) b 2% TpH- 
Tona X-100; 

2 Mil 2% KpHcrajuzRHecKoro (|>HO>neTOBoro; 

30 MJI cMecH BMJiHBaioT B qamKn IlerpH ahb- 
MerpoM 14 CM. 

Ilocne HaHeccHHH o6pa3ixoB <i>epMeHTa ^ni 
qamxH HHKy6HpyK>T H peayjibTarru o6pa6aTUBaiOT 
Tax TKc^ KOK H pcsyjibTaTu anaJiHaa na Hamnax 1. 

JSTJUTsanax ajcTHBHOCTb, Hai^aBjiCHHaji hb 

mopOJlKl AHraJiaKT03HJIAHrJIHElCpHAa 

Anajno aa mohocjiqc 1 

Ha Tmare/iBBO OHHmeHHyio noaepXHOCTb 6y- 
4>epHoro pacTBopa (10 mM NaOAc, pH 5,5; 1 mM 
CaCIj, 25*C, 10 mM 6eTa-uHKjiOAeiccTpHHa (Sigma 
C-4767)) HaHocflT MOHocjiott JSTJJT (Sigma 
(IM651)) H3 pacTBopa xJK^>(>4>opMa. Uocjic pcnax- 
cauHH MOHOcnoji (BunapHBaHHH XHopo^^opMa) no- 
BcpxHocTHoe AaaJieHHC aoboajtt ao 15 uH/u, Pac- 
TBOp, coAepBeauodt npH6An3HTejiVHO 60 mict (mhk- 
porpaMM) 4>cpMeHTa, BfipucKHBaioT qepes moho- 
cjioft B cy6(|)a3y peaioiHOHHOff 3ohu (muiHHAp c 
nJiomaABK) nosepxHocTH 2230 mm^ h peammoHHuA 
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o6^m 56570 MM^ B "xopMyniKe RyjieBoro nopjm- 
xa". OcpMCHiaTHBHaa axrHBHocn npojiBJuietcfl 
yBenH^eHReM CKopocrs noABHacnoro Capbcpa, 
CKHMajomcro MOHOcnofi ahh noAAepKanHJi nocro- 
AHHoro noBcpxHocTHoro AaBJicRHfl no Mcpc Toro, 
xax HepacTBC^HMue Mojiexyjiu cyCcrpara niApo- 
jnoyicrrcfl c oSpasoBaHRCM 6ojiec BOAopacraopH- 
Mux npoicyKTOB pcaxoHH (b npHcyrcTBHH 6cTa- 
qeKnoACKCTpHHa). 

PcayjibTaT CHuiaeiuii nojioaorreiibHUM na 
PjrPTsyHyK} aKTUBH0CTB» ccjiH 6aptcp n^Mcma- 
ercjt CO CKOpocT&io 6Gaiee hcm 1 mm/mhb. 
MoHOCJiotI 2 

Ha TtaarrejOtHO o^iHmeHHyio noBepxBocn 6y- 
i{»epHoro pacTBopa (npH6;i. 75 mji, 10 mM NaOAc. 
pH 5,5; 1 mM CaQi. 25'C. 10 mM 6^3- 
UHKAOACKcipHHa (Sigma C-4767)) HaHOcirr moho- 
cjioft JJFJjy (Sigma (D4651)) rs pacTBt^a xjiopo- 

4K)pMa AO nOBCpXBOCTHOrO ABBHeHHfl npH6j]R3H- 

TejiERo' 30 mH/m. riocAC penaxcaiiHH morocjioa 
(BBinapHBBHHX xjiopo4»opMa) pacTBop, coAep»a- 

mnfl npH6jIH3HTejU>H0 30 MKT (MHKpOipaMM) 0«1H- 

meHHoro 4>epMCHTa, anpHCKHBaior nepea moho- 
cnoft B 75 mji cy6(t»a3U h npH axoM HcnpepMBHO 
HSMepaioT noBcpxHocTHoe AaBjiesHe. C^cpMCHra- 

THBHaJI aKTHBHOCTk HpOJIBJUieTCjl yBCJimeRHCM 

CKOpocTH cHHTKeHHJi noBepxHocTHoro AasJieHHJi no 
Mq>e Toro, xax Ai Al rHAponHaycrcJi c o6pa30Ba- 
HHCM BOAopacTBOpHMUx npoAyxTOB peaKiiHH (b 
npHcyrcTBHH Gera-mixjioAexcTpHHa). 

PeayjiBTaT cHHraerca nojioxHTejn»HUM hb 
Ai asHyio axTHBHOCTb, ecjiH MaxcHMajiBHoe na- 
ACHHe noBcpxHOCTBoro ABBjicHHa (dn/dt) nocjie 
flo6aBJicHHa 4>^MeHTa npcBuraaer -0,5 mH/mhh. 
ITocne TecnipoBaBHx paAa sapnaHTOB JiHnojiaau 
6buio o6Hapy3KCHo, mto ohh o6jiaziaK>T /U WasHOtt 

aKTHBHOCTWO, B HCXOAHHtt (|>epMCHT (jIKHOJiaaa) 

oCnaAan jiHmb ohchb orpaHOTCHHOtt aimiBHocTBio 
(dn/dt>-0.5MH/MHH). 
A>oxc%eBofl urraMM 

lUxaMM Saccharomyccs ccrcvisiac YNG318: 
MATa Icu2-D2 ura3-52 his4-539 pcp4-Dl[cir*l 
onHCBH B WO 97/04079 k WO 97/07205! 
TpaHc^topMaoHJi ApoaoiceBoro nrraMMa 
AHK-4»parMeHTi>t b paaoMXHyrue Bcrropia 

CMCIDHBaiOT H TpaiiC(|>OpMHpyidT B ApO]K3KeBOfl 

xxrraMM Saccharomyccs cerevisiae yNG318 cran- 

ABpTHUMR MCTOAaMH. 

BexTop AfiH TpaHc4K)pMaiiHH Apoxcacefl 
pJS0026 (sKCiipeccHpyiomaji nnaaMHAa 
S.cerevisiae) oroicaHa b WO 97/07205 H b paSoTc 
J.S.Okkels, (1996) "A URA3-promotcr deletion in a 
pYES vector increases the expression level of a 
fungal lipase in Saccharomyccs cerevisiae. Recom- 
binant DNA Biotechnology IH: The Integration of 
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Biological and EngincenBg Sciences", vol. 782 of 
the Annals of the New York Academy of Sciences). 
3Ty imasMHi^y nojiyqara or pYES 2,0 nyrcM 3a- 
MCHLi HHflyuH6enbHoro GAL-l-npoMoropa pYES 
2,0 npoMOTOpOM KOBcnnyTHBHo 3KcnpeccHpyeM0- 
ro rena TPI (TpH03o4K>c4»aT-H30Mepa3u) or Sac- 
charomyces cercvisiac (Albert & Karwasaki, 
(1982), moLAppL Genet., 1, 419-434) h acncmra 
HacTH npoMOTopa URA3. 

CadT-HanpaajicHHufi uyrareHes 
fljifl KOHcrpyHpoBaHHH BapHaKTOB jiHnonimi- 
qecKoro (|>epMeHTa H.lanuginosa Moxer 6hm hc- 
no;iK30BaH KOMMepnecKRA Ha6op Cban^Ieon b 
uejwx npoeeAeHHx iiByxncnoHeqHoro cafix- 
HanpaBneHHoro MyrareReaa b cooTBercTBHn c hh- 
crpyKimxMH npoHseoAHrejiefl. 

FCH, K0ilHpyX>mBfi HyBCHUH JIHnOJlIITHMeCKHl! 

^wpMCHT, BcrpaHBaiOT B njiasMHz^y pHD414. B 
cooTBercTBHH c HHcrpyxiuiefl npoH3BOiiHTCJiefi 
Scal-cattT rena aMnHUHjuHHa pHD414 saMCHHiOT 
Ha Mlul-caAr c HcnonwoBaHHeM cnejtyiomero 
npa^epa: 

IIpaflMep 3: 
AGAAATCXJOGTATCCTTTCAG. 

BcKTOp pHD4l4, coiiep»tamHfl By»Hwfl rcH 
JiHnoJiminecKoro 4>epMeRTa, aarcM ncnojibsyiOT b 
KaMccTBc MaipKUbi ajw /lHK-nojiHMepa3M h onn- 
roHywieoTHAOB 7258 h 7770. 

7258: 5'p gaa tga ctt ggt tga cgc gtc acc agt 
cac 3* 

(TaKas saMena Scal-caflra npMcyrcTByer b 
rene peaMcreHTHOCTH k aMnmuuuiHHy h Hcnojiwy- 
ercs iuix paapeaamM Ha Mhil-caflr). 

ripafiMep Hs 7770 6un HcnonbaoBan b Kaqe- 
CTBc ccjicKTHBHoro HpaflMcpa. 

7770: S'p tct age cca gaa tac tgg ate aaa tc 3* 
(saMeHU Scal-caftra npHcyrcTeyjoT b rene jiHnaau 
H.lanuginosa h hc npHBOAJrr k HSMeneKHio awHHO- 

KHCJIOTHOfl nOCJICilOBaTeJIbHOCTH). 

Hy»cHyio MyraipDo (nanpHMep, b N-kohuc 
rena jiHnojiHTHHCCKoro (i)epMeHTa mn BBC^eHHc 
UHcreRHOBOFO ocraTica) bboast b HyncHBifl rcn sin- 
nojiHTHnecKoro <J>cpMeHTa nyrcM noCaBJieHHs co- 
OTBCTCTByiomHX ojiHroHyicneoTHflOB, coiiepjKamHx 
HyacHyK) MyraqHio. 

nUP-peaicuHH ocymecTB;ijiioT b cooTBercx- 
BHH c peKOMCHAamutMH npoH3BOiunrejiefl. 

MeroA CKpHHHHra 

/IpoapKceue 6H6/iHOTeKH pacceHBaiOT na 
nejunojioaHue 4>RnbTpbi Ha qanncax c arapoM SC- 
ura H HHKy6Hpy]OT B TeieHHe 3-4 aHefl npH 30**C. 
3aTeM 3TH ^nuihipu nepcHOcxT na HamicH c JieuH- 

THHOM R RHKy^HpyiOT OpH 37**C B TcqcHHe 2-6 

HacoB. ,npo«3KeBue KAexRH, co;iep>ieamHe aioRB- 
Hue 4>oc(|)OJiHna3u, o6pa3yiOT 6ejiue 30hu k/ih- 
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7.5 r 
lUr 

6.8 r 

5.6 r 
0,1 r 
20 r 


peHca BOKpyr kojiohhA. SaxcM nojiOKHrenbHwe 
B^Hairru Moryr 6im AonajmHTenBRo OHHmeHM h 
nporecTHpOBaHBi. 
Cpeiiu 

Cpe;m SC-ura 

JlpoxxcBoA aaoT (6c3 aMRHOxHCJior) 
.AHTapHaji KHcnora 
NaOH 

KasaMHHOKHCjzoTa (6e3 BmraMHKa) 

TpHITT04»aH 

Arap, Merck 

JjHcnuuiHpoBaHHaa BOiia Jlo6, 1 000 mji 
ABTOKJiaBHpyioT B Te^ieHHe 20 MRHyr npH 
121 **C. H3 crepHnKHoro MaroHHoro pacraopa ao- 
6aBnHxrr 4 mi 5% ipeoHHaa no o6beMa 900 mji 
BMecre co 100 mji crq)HjiKHOfl 20% nuoKosu. 
npHMepu 

ripHMep 1: KoHcrpyRpoBaHHe BapHairroB c 
ocTOBOM ox JiHnasbi Hmniccla lanuginosa h C- 
KOHuoM ox (^4K>nHna3fci Fusariuro oxyspoium c 
noMonu^K) nUF-peaKUHH 

JJjiH ocxoaa ox Jinnasu Humicola lanuginosa b 
xaiecxBe Maxpna RcnoJibsyiox HnaecjicflyiomHe 
BapHanxu; E1A+G91A+D96W+E99K+Q249R r 
SPIRR+G9IA+D96W+E99K+Q249R. HcxoAHyio 
jnmasy HcnojiMyrox juw reHepHposaHHA (jipaxMCH- 
xa B C-KOHUc 6e3 Q249R. B Kaqecxae MaxpHuu jmsi 
C-KOHneaofl (|K)c<J>ojiHna3u Hcnoji&syiox 4k)c<J>ojih- 
naay Fusarium oxysponmi, xnoHHpoBaHHyio b tom 
»e CBMOM Berropc, b KoxopoM icnoHHpoBajiH aapH- 
aHXu JiHna3i>i Humicola lanuginosa. 

rmP-peaiciaw 1: 4244 (SEQ ID NO:l) b Ka- 
HCCXBe 5'-npafiMepa h H7 (SEQ ID NO: 6) b Kane- 
cxBe 3'-npai!Mepa n omn m myx Maxpno, ynoM^- 
Hyxfaix Bume. 

nUP-peaKUHH 2: F0L14 (SEQ ID NO:3) b 
KaqecxBC 5'-npaflMepa h FOL15 (SEQ ID N0:4) b 
KaqecxBC 3 -npattMepa k Jinnaaa Humicola lanugi- 
nosa B Kanecxse Maxpnuu (MyraiXHJi b nono^cRHH 
249 oxcyrcxByer). 

nitP-peaKOHa 3: F0L16 (SEQ ID N0:5) b 
xa^ecxae 5*-npaitMepa m AP (SEQ ID NO:2) a ica- 
MccxBc 3'-npaftMepa, h 4>oc<|>ojiRna3a F. oxysporum 
b RBHecxBe MaxpHiibi. 

nUP-peaKmoo 4 npoaojwx jmn npHcoeflRHC- 
mw BapHBHxa jiHnaau Humicola lanuginosa k C- 
KOHqy or f|K>c^ojiHna3U c RcnojiwoBaHHeM F0L14 
(SEQ ID NQ:3) a xanecxBC 5'-npaftMcpa r AP 
(SEQ ID NO:2) b kbhccxbc 3'-npaftMepa, h npo- 
iVKxoB imP-peaKimfl 2 H 3 B Ka^ccxse MarpHuti. 

KoneqHyK) imP ocymecxBiijnoT c Hcnoi]E»30- 
BaKHCM 4244 (SEQ ID NO:l) b icaHCCXBe 5'- 
npaflMcpa h KBojl4 (SEQ ID N0:7) b Ka^ecxee 3'- 
npaHMepa, r npoiiyicxoB nqP-peaKaHtt I h 4 b xa- 
lecxBC MaxpHUbi (npH HcnojibsosaHHR jiHnaau 
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Humicola lanuginosa b KanecTBe Marpinoj b peax- 
UHH 2 HMenacb bo3mohchocti> HCKjno^imb M/ra- 
mno, KOTopaj] 6ujia cosjiaHa a najioxeHKR 249). 

KoHeHHLTfi rmP-4»parMeHT 6uji HcnoiibsOBaH 
B in vivo peKOM^HHauBH b jipoTgMsx BMCcre c 
pJSO026, paape^aHHofl pecrpHKTBpyiomnMH ^ep- 
MCHTaMH Smal {wm BamHI) h Xbal {jmx yAajie- 
HRx KOiCHpyiomett oGJiacTH r oiiBOBpeMeHHo aim 
cosiiaHiui nepeiq)iaBaHHA npf^mnmcjoHO a 75 
HyuieoTRiiOB B KaaciioM xoHiie b aejux CTHHyjui- 

OHH B03MQacmiX Co6UTHfl peKOMGHHaOHH}. 3Ta 

KOHeHHax o6pa6oTKa raKsce HcnojiiooBajiacb s no- 
cneflyiomHX npMMcpax. 

npaftMep F0L14 (S£Q ID N0:3) h npaltMep 
15/16 npeACTaajuaoT co5ojl cMcmaHHiue ojiuro- 
HyKneoTHflu, cnocoGcTByioniHe ca^obrBaHHio jir- 
na3u Hiunicola lanuginosa h 4K>c4>onHna3Hux 
MaxpHU H B TO see caMoe BpeMfl cnocoGcTsyiouiHe 

BBCACHIOO aMHHOKHOIOT H3 oGeHX MaTpHIl fi paS- 

jiMHHBie DOJioxeKHui. B HeKOTopue nonoxeHiu 
Moryr 6im raiOKe oBeAeHU HOBue aMBHomcJiOTbi. 
npaflMcp F0L14 (SEQ ID N0:3) 
nojioaceuHe 205 b AHnase H.lanuginosa: 75% 
R,25%S 

npattMcp F0L15 (SEQ ID NO:4)/FOL16 
(SEQIDNO:5) 

nojioxccHHe 256 b jmnaae Rlanugihosa: 50% 
P. 50% A 

nojioscHHe 260 b jianase Rlanuginosa: 25% 
R, 12,5% Q, 12,5% H. 12,5% C, 12,5% Y, 12,5% 

W, 12,5% stop (CTOn-KOAOH). 

EuAH onpeAeneHu nocJieAOBaTeAbHocTH no- 
jiyncHHWX BapHaHTOB h 6mjio o6Hapy»eHO, uo 
OHH cooTBCTCTBXJOT nocjicAOBaTejibHOCTHM AHnasu 
Humicola lanuginosa c utnKccjieztyioniHMH moah- 

<))HKaUIMMH. M0AR4>HKaUHH B CK06KaX SBJUnOTCS 
HerOHHblMH 

ElA. G91A, D96W, E99K, P256A, W260H. 
G263Q, L264A. I265T, G266D, T267A, L269N, 
270A, 271G, 272G, 273F. (274S) 

ElA, G91A, D96W, E99K, E239C, Q249R, 
P256A, G263Q, U64A, I265T, G266D, T267A, 
U69N. 270A. 27 IG, 272G, 273F, (274S) 

ElA, G91A, D96W, E99K, N248T, Q249R, 
W260Q, G263Q, I-264A, I265T, G266D, T267A, 
L269N, 270A, 271G, 272G, 273F, (274S) 

SPIRR, G91A, D96W, E99K, W260C, 
G263Q. L264A, I265T, G266D, T267A, U69N, 
270A, 271G, 272, G273F, (274S) 

SPIRR, G91A, D96W. E99K, G263Q. 
L264A. n65T, G266D. T267A, L269N, 270A, 
271G. 272G, 273F, (274S) 

ElA, G91A, D96W, E99K, G263Q, L264A, 
I265T, G266D, T267A, L269N. 270A, 27 IG, 
272G, 273F,(274S) 


npHMep 2: npoAyuHpoBauBe yceqeHHUX no- 
cJieAOBarejibHocTefl 

ifSflHtoAC BapHaHTu 6unu CACjiaHU co cron- 
xoAOHOM nocne aMHHOKHcnorw 269, 270, 271, 272 
(273 H 274). 

HRncecjieAyiomne peaiciiHR miP 6buih npo- 
BeACHBi c Bcnojn>30BaHReM cneAyiomeft MarpHou: 
ElA, G91A, D96W, E99K, P256A, W26DH, 
G263Q, L264A. I265T, G266D, T267A, L269N, 
270A, 271G, 272G, 273F, (247S}. 

PcawoM 1: 5'.iipaftM^ 4244 (SEQ ID N0:1) 
H 3*-npafiMep KBoj36 (ctoh-koaoh oocne 269); 

PeaKQHJi 2: 5*-iiipafiMep 4244 (SEQ ID N0:1) 
H 3*-npaitMep KBoj37 (cron-KOAoa nocne 270). 

PeaxitHx 3: 5'-npaftMep 4244 (SEQ ID N0:1) 
M 3'-npaftMep KBoj38 (ctoh-koaoh nocAe 271). 

PcaKima 4: 5*-npaflMep 4244 (SEQ ID N0:1) 
H 3*-npaftMep KBoj39 (cron-KOAOR nocne 272). 

EuAH onpeACACHu nocjicAOBaTejibHOCTH no- 

Ay^CHHUX B£^KaHTOB H 6wiO O^RapysCHO, TTO 

OHH cooiBeiciByioT Jinnase Humicola lanuginosa c 

HRXeCACAyiOmHMH MOAH4>HKaiIKXMH. 

ElA, G91A, D96W, E99K, P256A, W260H. 
G263Q, L264A, I265T. G266D, T267A. L269N 

ElA, G91A, D96W, E99K, P256A, W260H, 
G263Q, U64A, I265T, G266D, T267A, L269N, 
270A 

ElA, G91A, D96W, E99K, P256A, W260H, 
G263Q, L264A, I265T, G266D. T267A. L269N, 
270A. 271G 

ElA, G91A, D96W, E99K, P256A, W260H. 
G263Q, L264A, I265T, G266D, T267A, U69N, 
270A, 271 G, 272G 

ripKMep 3: yAaACHHC Myrainifl b o6jiacTH 
"KpumxH** 

G91A HJiH E99K Moryr 6trn. yAajicHu 6e3 
noTepH ^KK^onHnasHoH aicTHBHOcrH. Eujih onpe- 
ACJieHM nocjieAOBaTejibHOCTH nojiy^eHHUx sapn- 
aOTOB H 6uno o6HapyHteHO, hto ohh cooTBercTBy- 
iOT AHnase Humicola lanuginosa c HHKecjieAyio- 

niHMU M0AH4>UKaUHJiMH. 

ElA, G91A. D96W, P256A, W260H, G263Q, 
U64A, I265T, G266D, T267A, L269N, 270A, 
27 IG. 272G, 273F, (274S) 

SPIRR, D96W, E99K, G263Q. U64A, I265T. 
G266D, T267A, L269N, 270A. 271G, 272G, 273F, 
(274S) 

SPIRR, G91A, D96W, G263Q, L264A. 
I265T, G266D, T267A. L269N, 270A, 271G, 
272G, 273F, (274S) 

ElA, G91A, D96W, P256A, W260H, G263Q, 
L264A, 1265T, G266D, T267A. U69N, 270A, 
271G,272G.273F,(274S) 
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IlpHMep 4: "flonHHr^-BcraBKa b C-KOHueeyio 
oGjiacTb JiHiiaau Humicola laouyinosa ojisi cooS- 

meHHJI (|)OC(^0;iHna3HOfi aXTHBHOCTH 

TpH paaJiHHHue 6H6jiHOTeicH KOHcrpynpyioT 
TaK, ^rro6bi mohcho 6uno bhccth MyrauHH b nojio- 
KCHHH 256 H noJiosreHHHX 263-269. IlpH arroM 
npciiycMaTpHBajiHCb B03MoacHOCTH jam yiuiRHeHiu 
C-KOHna 1, 2» 3 hjih 4 aMHHOKHcnaraMH. 

AonHHT-BcraBKH B nocJieAOBaTdaHOCTb im- 
Koro THna nojmepKHyra: 

256: £54, A3, T 3 
263: G87» E 4.8, A 3.8. R 3.6, Q 0.2, P 0.2 
264: P 4.8. Q 3.8, V 3.6, A 0.2, E 0.2 
265: jj5, T 5.6. L 2.2. S 1.6, N 1.5. F 1.4, R 0.4, K 
0.4 A,P 0.1. GJ),CAY 0.03, Q,E O.OI, cron- 

KOAOH 0.016 

266: Qjg.G 86. D 5.9, R 2. S 1.7, C 1.6. A 0.9, V 
0.9, E 0.7, W 0.2, H.Y 0.1. IJ^T.FJ» 0.02, QJC 

0.01. cTon-KoaoH 0.014 
267: ofi, A 6.6. S 1.9, R 0.9, N 0.9, 1 0.9, K 0.9, 
M 0.9, P 0.9, P 0.9, G,V 0.14, D,E 0.07, L 0.03, 
C.Q,HJP,W,Y 0.01, CTon-KOjiOH 0.01 
268: e^, S 1.9, R l.O, G 1.0. F 0.9, Y 0.9. L 0.04, 

A,N,D,HJJP,T,V 0.01, cTon-KOjiOH 2.8 
269: LS, CTon-KOiiOH 8 (KBoj 32 (SEQ ID NO: 8) 

H KBoj33)/N 86. K 2.7, D 1.8. H 1.8, 1 1,8. S 1.8. 
T 1.9. Y 1.8, R 0.1, Q.MJE 0.06, A.C.GJL.FJ>.V 
0.04. CTon-KOiiOH 0.06(KBoJ34) 
270: cTon-KOflOH 100 (KBoJ33yA 44, P 44, S 1.9. T 
1.8. R 1.5. L 1.5, G 1.4, V 1.4, D 0.7. Q 0.7, E 0.7. 
H 0.7, N,C.I,K.MJF,W,Y 0.03, cron-KOAOH 
0.03(KBoj 32 (SEQ ID NO: 8) h KBoj 34) 

271: G 72. R 4.5, V 3.2. E 3.0. C 2.9. A 1 .6, S 
1.2. D 1.0. L 0.5. 1.K.Y 0.15. Q.T 0.08. N.P 0.05, 
cTon-KOiiOH 9.2 

272: G 72. R 4.5, V 3.2. E 3.0, C 2.9. A 1.6, S 
1.2, D 1.0, L 0.5, IJ^Y 0.15, Q.T 0.08, N,P 0.05. 
CTon-KOjiOH 9.2 

273: F 74. L 11, S 2.8. I 2.7, V 2.7. Y 2.5. C 
2.5, A,R,T 0.1. N,D,H 0.08. Q.E.K 0.01, cron- 
KOiiOH 0.5 

274 CTon-KOAOH 

EHdnHoreKE A: nilP-peaKm»i c HcnojibsoBa- 
HHCM 4244 (SEQ ID N0:1) b KanecTBe 5'-npaftMepa 
H KBoj33 B KanecTBc 3*-iipai)Mepa h 
E 1 A+G9 1 A+D96W+E99K+Q249R hjih 
£1A-Kj225R b KanecTBe MarpHiihi. BapKainu yroiH 

6H6jIHOTeiCH He HMCIOT yiUlHHCHlW. 

EHdjiHorexa B: III(P*peaiam>i c HcnojiiaoBa- 
HHCM 4244 (SEQ ID NO: I) b KanecTBe 5'-npaftMepa 
H KBoj32 (SEQ ID NO: 8) b KanecTBe 3*-npaflMepa 
H E1A+G91A+D96W+E99K-K3249R hjih ElA 
+G225R B KanecTBe MaxpHUU. BapHaHTW 3Tott 


6H6jiH0TeKH 6yiiyr, no acefi bcpojithoctm, cojep- 
xan. C-KOHncBoe yflnHHCHHe, ho ohh Moryr co- 
iiepxarb cron-KOiioHLt nepeii yAnHHeHHeM. 

Bif6jiROTeKa C: IILXP-pcaKitHx c HcnojiMoaa- 
HHCM 4244 (SEQ ID N0:1) b xanecTBe 5'-npaftMepa 
R iCBoj34 B KaqecTBe 3*-iipattMepa h 
ElA+G91A-fD96W+E99K+Q249R hjih 
£1A-K}225R b ica^iecTBe MarpHnu. B^Hairru arroft 
6h6jihotckh 6yAyT, no Bcefl bcpojithocth, coAcp- 
xaTb MyrauHH b noAO^eHHH 269 h C*KORueBoe 
yiUiHHeHHe, ho ohh Moryr coAcpscarb cron- 
KOAOHU nq>eA yA/iHRenneM. 

EbuiH noJiyneHU mcKecneAyioiUHe BapnaHTu: 

EH6AnoTeKa A: 

E1A+G91A+D96W+E99K+Q249R+G266D 
BHSAHOTCKaB: 

E1A+G91A+D96W+E99K+(R232L)+Q249R 
+G266D+270A 

E1A4<}91A+D96W+E99K+Q249R+G266S+ 
270D+271G 

E1A+G91A+D96W+E99K+Q249R+L264G+I 
265G+G266F+T267cTon-KOAOH 

E1A+G91A+D96W+E99K+Q249R+G266A+ 
270P+271G 

E1A+G91A+D96W+E99K+Q249R+U64P+I 
265F+L269cTon-KOAOH 

EH6jiH0TeKa C 

EIA-Kj91A+D96W+E99K+Q249R+G263E+ 
G266D+L269N+270P+27 1 V+272G+273F 

EIA+G91A+D96W+E99K+Q249R+G263A+ 
G266S+L269N+270A+27 1 G+272R+273F 

E1A+G91A+D96W+E99K+Q249R+L264P- 
G266^-U69I+270P+271R+272G+273F 

E1A+G91A+D96W+E99K+Q249R+G266D+ 
U69S+270A+271G+272G+273F 

E1A+D27G+G91A+D96W+E99K+Q249RK5 
266S+L269N+270A+27 1G^-272G+273F 

E1A+G91A+D96W+E99K+Q249R+G266D+ 
L269N+270A 

E1A+G91A+D96W+E99K+Q249R+L264P+L 
267<^-L269N 

E1A+G91A+D96W+E99K+Q249R+G263R+ 
1265L+L269N+270P 

IIpHMcp 5; Hiui HCKOTopux H3 BumcyKaaaH- 
Hux BapHanrOB onrHMajibHUfl pH jsah nmsau h 
4>oc4K)nHna3ij onpeACJuuni c HcnonbSOBaHHeM LU- 

H PHLU-MCTOAOB npH paaJIKHHUX 3Ha<lCHHJ!X pH. 

PeayAbTBTU noicasanH. tto pH. onTMMajn»Hwfi ajw 
<J>oc4)OJiHna3Hott aiCTTiBHOCTH, cocraBJMCT B npcAe- 
Aax 4-6. pH, onTHManbHbifl ajw AHnaanofi aicTHB- 
HOCTH, BapbHpyercji b npcAcnax or okojio 6 ao 
OKOAO 10. 

8 BapHaHTOB. nepeqHCJieHHbix b npHMepe 5, 
6biJXH npoaHajiH3HpoBaHu hb 4>oc<|K>AHna3Hyio ax- 
THBHOCTb c noMOOibio BbUDeoixHcaHHoro ana^Hsa c 
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HcnoJiB30BaHHeM MOHOCJiOfl npH pH 5 H 9. Pesyjib- 
Taru noKaaajiHp hto bcc BapioHTu o6jiaiiaK>T (|>oc- 

4>OnRna3ROll aKTHBHOCTblO npH pH S H 9, TOrOa KSK 

HCxOiuiaji iinnasa (AHna3a Humicola lanugmosa) ne 
oGHapyiKKBana KaKoft-jiH6o aKTHBHocm npn pH 5 
HJiH 9. B aaBHCHMocTB OT KOHxpeTUoro BapHama 
aKTHBHocTb npB pH 5 6i>uia Buuie miH hhxc, hcm 
aXTHBHOCTb npH pH 9. 

EiiUio ycTaHOBJiCHOk vto B^Hairr jmnasu 
Humicola lanuginosa, omicaHiaift b nporxmine, 
SP1RR+N94K+F95L+D96H+N 1 0 1 S+Fl 8 1 L+D234 
Y+I252L+P25CT+G263A+L264Q, ue o6HapyKH- 
Ban KaKoft-JiH6o aicTHBHOCTH npH pH 5. 

ITpHMep 5: BqiHaana xiHiiaau Humicoia c 

l^4K)JIHna3HOft aXTHBHOCTKIO 

Jfl^HHue BapHaHTtj $ujir noiiy^emj »3 hc- 
xoAHoft jimnDU Humicola lanuginosa H nporecTH- 
poBaHU .Ha 4>oc4>ojiHna3Hyio axTHBHOCTb xax onH- 
caHO Bume. TeM ace caMUM mctoaom 6iajio o6Ha- 
pyxeHOy tiTO HHxcecjieicyiomHe BapHaHTu o6jxaiumB 
4K>C(|K)JiHna3Hofi axTHBHocTbK), B Tcx cnynaxx, ko- 
rm HCxojDiaa unnaaa se oCjiaAajia (Itoc^KuninaaHOfi 

amiBHOCTBIO. 
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tiA, GWA. OWW. EB6K. MS»\ WJSOK a283a dasr, 02«D. T257A. 


ePIRR. G8U» DSeW. E8SK, GZBia U»4A. Q«5T. 03680. TTSTK OtSK Z7QN 


GVtA. D98W. P2SaK WaStti (asia U5U. OSST. 026801 T3e7A. I388li 
ayQ»> 371^1720. g3P.pt7<S) 


eiA, C91A. OMW, EMIC f25a< W260M, 028XX 
L2BBN 


13B4K QfST. 028001 T»7A. 


EtA.C91A.DQWHf.E9BK. emu. <a>8S.a70a271O 


E1\ OatA DCgW.E98W.OWW.C3HO 


t1A,0»tAOS8W.KWCQa4aW.<gWAa7CP,2nO 


6t W C CHH P<fl3)(*CgBC*€2»C*Q2WH ♦02880 


C263Q <2e4A n28aT*Q2BBO ♦T2a7A 


G2S3F H284A '*02aB3 ♦T2S7e 


gi&pHcawy*c2MC*aaw*oat»H264A*g8yT*<a8aDvi»7A 


02e3A«G2StY 


Ei hw c wwp «ea30C *Q348h ♦oaatA 


Et3PPoa>iRp*C2»c*Q>wn«oaee3 


EWPCGRRP*€ai9C*Ql<«K*Ga«y084A^>Q»M;S«" 


08aA<»Oa8BA 


OQ2A*G28tS 


E13PPC0«RP»0Q1A»D9tl»»e2390»0a4«>*Gae8O 


■ISPPCOHWy»<»t*«>D8WINgg8C*Q3<a»*Oa83g*0ag>S*I7IK 


eiaPyCOIWP»mtA»DQ«»» £2380* QWBH* UUP'* qatw 


ftaPPCO«>y*OttA»DMfll»»e238C»QMaR»»238T* 02880 


^WA»DBeW»E23aC*014a>HQaeBC»T2eTR»lT1Tg — 


02830 HaB«»a8»< «02886 •T2B7GS 


DtgQ ♦120*1 ♦QMM ♦02881 ♦T2t7GI> 


EIA* GfttV OSeW* PZSBAt W2aOH» 02S3O» L2B4A* DSST* Q28a>» 

T287A»l -2W il CTMU gtO* mo» ZTay (♦37481 


^g>^»_ D*«»* e239C» Q240R* p29aA« G293Q« L254At t2»T* 

(ag8D*T2t7A»L2aflN»27QM27tO*272Q*271F(*774S) 


^2S^s?s!^:^?2l:!^^^ ssr** ****** 

G288CHTa87A«L3BBW»a70A*gtO*27aC»273Ff*27411 


Si! S5?:JSS^:J!?SSS1°^ T2S7M 
t2ttW»2TCfc»2710*272»QP3f (*274«) 


eP»«^^C5^^2«A^08„. 02880- T287M U8SH. 


CtA* ogi*> 09WW EQgc* oaaw t2»4A> twyr^ a w tm7j^» uwqw 


2rt^^<d*^273ft*274g) 


EtA« G»«A» DMW* QflK« nSSA* W2eOH* 0200* L284A« OaST^^ O2e80» 
Taa7A*t2aQM»270fc* 2710 ♦2710 *173P (♦2743) 


aPKR* DBOW* em* 02930* L2»4A» I2B5T* 03960* T2fi7A» UBSIH 270** 
Z7t0^a720»37aP{»274S) 


SPIRR* 0»1A» XXtfft* aXBaO* U04A^ QSffT- Q3880* T2ff7A« L268N- ZTOA^ 
2n0*272O^273PtO74S) 


etA* OBtM D88W^ EMK* P29aA« W2eOm 02830» L2S4A^ OeST* aaOOD*^ 
T2S7A«U8eN 


EtA* G»1A« QBK* Q248fUG2a3E^ 62680* iiOSH* ZtVP* 27lVt Z730» 
373f 


ElA^ 0S1A> Om^ ESeK* a2«9R* 62nA* OaeeS- USBM* 27M» 2710« 273fH 
273P 


flA* eStA* OOflW* ESOK- OMR* A2S»« LZCM* 270P* 27m* 2720* 


BtA*OatA»O08W^a8K*Qy8W»L3B<C»l28SW*Q286P»T2g7i> 


gtA»OOt**00«y^afl»C(»W>2U*QZ<aR^O2B8S»27QA 


eiA*Gg1A*09eW*OQK^Qa*aR» 02888* Z70O»27ie 


EIA* QUA* Da8¥»^ E9eK^Q2*aR* L28<y* 43ag»270^*2710-27aO* 273F 


E1A*G&1MD9aW*EaflK^Q3<aft*t284O-B6a0^a28BF»T2g7- 


EtA^OfflA* O90M^ EB«C^024eA* U84- 


E1A« G91M 006W SOC* nSOA* W200H* G2830* US4A* t2MT^ G208O* 
T3f7A* \38SH» 27SA^ 27tO 


StA* G0tM 09SW* tarn* P39M* W2eOH^ G2S3Q* UB4A^ OOT^ 03980* 
TO7A»12WH»270A»371Q^2T2B 


E1A*0>tMD9IW S8K* 0249R* 03880 


ElA»QgtA»D9eWNE9BK^OB«aft* 02860 


ElA*GPtA*D98W»eaaK*Qg*9R» Q20aA« 270IH 2710 


eiA^QWA»O08W^ ESBfC* 09C8IHUS4P* BtSP* L 


EiA»O>tA-O0eW^ESBK^Qa«H*O298O»L2efl»*270A» 171 0» 2720* 2731' 


ElM G91A^ DMW- QSK- Q2«gR* 03iSD» USS»»* 270A 


E1M CatA* OQ«W* EPnC* Q249IH 02e83^ 12WW» 270A» 271 O^ 272Q^ 273P 


StA*GS1A*O0WV^E 


K»02Wl*1284P*t2B70»ia8S>l 
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g1A*QStA»096W*E9QK*Qa40R>Ga83W»aBaL*ta8a>**a70»*. 

t%M omr^ E9M* P29aA» maoH g2S30» ut4M ae5r« caeBO* i3f7M 
6iA»ca23n* saaao 

61A* caasR* caaaA* g»v* caees • 

Et3PPCQRW» CCflJ* E23tC» OaWt* OSm*' 1294Q» Qaeo 

ciSppcQRiy»c3Pw DBew» E23ac* Qa«H» caaao 

£lSITCCBBf>» PCe8» t2MC* QBttW* 02680 

eispPcoRWP*' Dw»» EPao* q»ww» oaeo laayA 

eiA» quA* DOW* eaaK* oaww» gaeaA 

Ei*»Dfli6»Qtop»Qa»»»aaBa3 

ItA»DaBC*Ca23R»G3fleT 
E1M0BBH»0lDe»»GZ2Sll» 03883, 
8PI«lt»0>e»*C»80 
8P1RR»096ft»O1fl83»aaSgO 

OTiw*cpei*oioes»oafle» 

8PIWft»D0W»KP7R»Gg8C8 

sPiitfHGaaa* 

SP«>t»PQ6g»O10W*Ca23R»G2WO 

app«» Dt8o»oii»a» oa23R» caw 

gPIRH»008C*G108S*a22M»»Cae»T 
8PIRR»DieH>T1»qi«><m3ft»Qaae> 

E1SWW*» G91M D8gW» EiMC* 0»««l» Oa63E» 92969^ 2W 

E1SPPRWP* Qm» QgglW* E2a9C» Ol48R» P2Sgr» 02880 
CtSPPWtfH G9\A* COSH* g38C» QySR» G29eC»T2C7P» l^im^M — 

CtA> GgW DBW* EOBK* QZf9R» Cafi68»TaBri 

EiaPPCORWP* C»1A» OfleW» EZSOC* OXW* PISBT* QMS* 

E18PPC6fW^EZ30C»Qa4Sft»PasaT»O2a8S^TaB7A 
C13PPCORW**Ea3aC*QMflft»GaBD 

unw 

02680 

CtlA *008W *e90K K22830 H2M ^3697 «02e6D ♦mTA «i2e8H «Z7QM 
gtO* 3720* y73F (♦274a) 

G2M£ 

Q281A*Q2<MIA ^ 

etapc«pRp*E238c*oawt<ca8aA 

Eiapayw**E239C *oaa63 

09e3*Qa8aA 

o>as » oaB8ft : 

P98S ♦G2MW 

ElSPPCta«PM»e3*E238CHm»-Kaa3DH264ltatt5>l*Oa6CE*T2PGS 

EtVTCqBW'HW65->EP9C4024«RH3641«OB3H«q2effr»T267Gl 

D9CF«02BaA 

D96F ♦02883 

EISPPCGWftP*E0BW*e238C*Cn«R*a2BtA 

EWPPCORBP*Da8a*E239C»Qg<tR^Gae6A 

EtSPPCORW**09M*E23gC*Oa49W*Gaa6S 

EtSPPCGRRP*CQaS*Ca38C^Oa*W*G»3F^ia8<A*C28W»T267g 

v9bo*oeaA*SMT^«xK»08w»'KsaeBO 

Vet»^OeaA*683T*D98W><a680 

vpOG'KieaA^MaT^ogffw^caegw 

12381 

USBH 

OBgW^<a6aO*mS4A*OeST ♦02880*1287 A 

B BumeyicaaaHHoft Ta6jiHiie (+274S) 03Ra<ia- 
er, TO) npHcyrCTBHC aroro aMHHoioicjioTHoro oc- 
Tanca B C-KOHue He ffsjixercfl iiocTOBepHUM, fljia 
ojiHoro 113 TaKHX BapHaHToe 6bino ycraHoaneHo, 
HTO TOJibKO Majiaa 4)paKiiHJi coiiep»cajia ttot ocra- 

TOK. 

HecKOjaxo m BumeyKaaaHHUx BapKaHTOB 
HMejiH 6oiiee BbicoKoe oTHomeHHe 4>oc4>ojiHna3iii 
(PHLU) K JiHnaae (LU), scm ^jepMem* nporroTHna 


or Fusanum oxysporum, Koropufi, icaK h3bcctho. 
o6jiaaaeT kbk nHnaaaoft, Tax h ^oc^KwranaaHofl 

arTHBBOCTBIO. 

fliw HCKOTopux in BMincyKasaHHbix BapHaH- 
Toe pH, onTHManiHufi juu jmnasHoft h (^^kjjih- 

na3HOfl aXTHBHOCTH, OnpCACJIJUIH c Hcnojn>30BaHH- 

CM LU- H PHLU-MCTOiioB npH pa3jnrnaix auaner 
HHax pH. PcaynBTam noxaaajra* hto pH, oiith- 

MBJIBHUA iUlH 4>^4KUIHIia3HOft aKTHBHOCTH, CO- 

craBJMCT 8 npeAejiax 4-6. pH, onrHManbHuft juin 
jnmasHoit aKTHBBOCTH, Bap&HpycTCJi b npejiejiax or 

OKOJIO 6 ilO OKOJIO 10. 

8 BapHamoB* nepeHHcneHHux b npHMepe 5, 
6hum npoaHajiKSRpoBaHU Ra 4>oc4)OJiHna3HyK} ax- 
THBHOCTb c xiOMombio BumeoiiHcaHHoro anajiHsa c 
Hcnonb^oBaHHeM mohocjioh npH pH 5 H 9. Pesyjib- 
Taru noKasanH, ^ito see BapHaHiu oGjia^atOT ^oc- 
4K)JiHiia3Hott axTHBHOCTbio npH pH 5 H 9, Torzia kok 
Hcxoimax Jinnaaa (jnmasa Huznicola lanuginosa) He 
oGnapyacHBajia Kaxofl-JiH6o ainrBBHocTR npn pH 5 
HjiH 9. B saBHCHMOCTH OT KOHKpcTHoro BapHaHTa 
aifTHBHoCTb npH pH 5 6buia Bume hjih htokc, hcm 
aKTHBHOCTt npH pH 9* 

Bwjio ycraHOBJicHo, «rro BapnairT HHnaati 
Hmnicola lanuginosa, onncaHHUft b nporoTHne, 
SPIRR+N94K+F95L+D96H+N101S+F181L+D234 
Y+1252L+P25dT+G263A+L264Q, hc o6H^y)KH- 
BdJi KaK0ft-JIH60 aKTHBHOCTH npH pH 5. 

HmecjseizyioinHe BapRaHTU, nojiyneHHue ot 
HcxOAHOtt jiHnaa&f Humicola lanuginosa, Moryr 
TaicKc o6jutaaTi» ({>oc4»ojiHna3HOII aimiBHOCTkio: 
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0»tA *tmt* *eBQK «G2K 
«971p •»373Q ••gTSF^X/aS 

n ♦t284A ♦cesr ♦oaMO ♦t287a Hum 

G91A «09aL «6S«K «<ne3 

♦ZTKJ ♦TTM ♦TT*^ ♦17*3 

0 H2SU ♦0837 ♦02080 ♦T397A ♦t286M 

09IA ♦DOeN -»EBSK «0S9a 
♦J710 ♦JTM ♦273F+2T43 

O H264A ♦Oasr ♦G2SK} ♦T287A ♦tZeSN 

O01A f086A «eB9K •MSB) 
»27CA«2nQ «3I30 «Z73r ♦2743 

0 H284A ♦C88T ♦O2680 ♦T387A ♦l2a8M 

GtTA «OSeK ^aOK ♦<J2S» *OB5T *<52680 ♦WA KasgH 

♦Z70A ♦2710 ♦Z730 ♦273? ♦274S 

081A ♦086S ♦EQBK •0383 
»37CA ♦3710 ♦173a«373F ♦374S 

a ♦U0«A ♦QSSr ♦03S80 ♦T2S7A ♦US8N 

GftA ♦0B6R •£BSK •G2B3 
»Z7M ♦2710 ♦ana «273F ♦2743 

0 ♦l2e4A ♦I289T ♦G263D ♦WA ♦UBBN 

G»iA ♦CB80 «£gac ♦Gzn 

♦3710 •2720«37V *7T4A 

a ♦US4A ♦oesT ♦oaseo ♦T287a ♦ussn 

CaiA ♦0980 ♦esSK *G2tt)Q. HJMA 4CIS7 ♦OZSSO ♦T2S7A ♦US9N 
•T70A ♦3710 ♦2730 ♦373^ ♦2743 

C»1A ♦OMF «£DIK «G2B3( 
*270A ♦3710 >Z730 ♦«73f ♦2T43 

> ♦UUA 412837 402B60 ♦T337A ♦L2S8M 

G>iA ♦oMWtf ♦essK ♦ozn 

♦270A ♦2710 ♦2720 ♦373P^3743 

0 4i2B4A 40897 4G2S83 ♦T3e7A HSKH 

091 A *DOflF ♦E08K ♦G3SX 
»Z7M ♦2710 ♦Z730 ♦ZTS^ ♦2743 ♦ 

1 ♦120«A HEBT 402833 ♦7237A ♦UBW 

RMW ♦OBtA ♦09eW ♦CBOK ♦62ft3Q ♦1254A ♦I28ST ♦02889 ♦T287A 
*am ♦27M t27ia ^720 ♦273F *2743 

RMW ♦OttA ^09V ^em ♦020Q H2MA ♦12657 ♦038ttS ♦T207A 
•UaeM «270A ^2710 ♦2720 ♦STSF •274S * 

RMW ♦OWA ♦OSar ♦»« ♦02830 ♦U84A 12eST ♦02680 ♦T2B7A 
♦U89N ♦270A ♦27tO ♦2720 ♦273^ ♦2748 

001A fJOeP ♦G2B3Q ♦UI4A 1285T ♦O2803 ♦T2e7A 1288K ♦^TOA 
♦2nO«2r20*27aF*974ft 

GS1A ♦OSewr ♦02830 HJ3B*A ♦0857 402883 ♦T337A ♦L2e«M ♦270A 
•2710 ♦2720*273^ ♦2743 

091A ♦OMP ♦02830 ♦tlM 
♦2710 ♦2720 *2rV ♦2I4S 

A 4«ttJ7 4G26eO ♦T237A tZBSN 4270* 

091A ♦OWW ♦OiesO MM 
♦2710 -mo ♦2743 

lA 40aBT •OaaOD ♦T287A ♦L2SM ♦274* 


ripHMcp 6: B^HaHTU jinnaau Rhtzomucor c 

4>OC4>OJIKna3HOft aiCTKBHOdllO 

AaHHbie iXBa BapHanra Gujih nojiy«ieHiii r3 
HCXOAHofl ;iHna3iii Rluzonmcor mlehei h nporecTH* 
poBaHU Ha 4>oc<^nHna3Hyx) atcniBHOcn*, kbk odh- 
caHO Bume. TeM caMUM mctoaom Cwio o6Ha* 
pyaceao, hto Bapnaimi o6jiaAajiH 4>oc^>OJnnia3Hoft 
axTHBHocTbio B Tex cJiy^asTx, Koma ncxomdJi nu- 
naaa Be o6jiaAaj!a 4>oc4)OJiHna3Hofi axTHBHOcrbio. 

G266N 

G266V. 

ripiiMep 7: BapiraHTU ;mna3U Humicola c 
noBumeHHoft cneizB(|>HqHocTi»io no OTHomeHHio k 
AnKHHouenoqe^HUM xhphum KHcjioraM 

^aHHLie BapHaRTu 6hum nojiy<i«Rbi h3 rc- 
xoAHofi JiHoasu Hiunicola lanuginosa h nporecni- 
poBaHu Ha rHApojiHTK^ecicyio aioHBHOCTb no or- 
HomeHmo x AsyM TpHrnHuepHAHUM cyGcrparaM c 
pasHOfl AJiHHoA ncnn: TpH6yTHpHHy (€4^0) « Tpno- 
jieHHy (C|i:i). 3th tcctu npoBOAHjXH npH pH 9 LU* 
H SLU-MCTOAaMH, onHcaHHUMH Bfaime. Eujio 06- 
Hapy:«eHO, hto RmcecneAyiomHe aapHaHTU o6jia- 
jxaxn 6ojiee bucoxhm oTHOineHHeM axTHBHOCTH, 
HanpaBJieHHofi na TpHoneHH» r axTHBHOCTH, na- 
npaaneHHOfl Ha TpHGyrnpHH, hch Kcxoioaifl 4»ep- 
MCHT (/iHuasa Humicola lanuginosa): 


E13PWVRP ♦Cmv^QSK 4QM9fl 


EiaPBW » K88D ♦Q2WR 


g13P»yW>^B8K4QattR^27CR»tfflO)V 


E1grPC O nW*»EBQH^MW3^7231K^RlgO 4023*0 ♦62390 40a<aR 


eiaWRPHP409U40g6H4EaaK4O><qR 

El3PCWyP4 3»3T^ WiK* DOeL* E2MC^ OawT 


C18P(RPRP *082A ♦aOK 4a2«9R 


gt3PWPiy4eB8K4Q24ai4aWPWAWjGW. 


am ♦098W ♦BSK 40200 *OBST ♦O20n ♦7337A ♦UBSM +2mM 
2710^2720^273F (42748) 


E13PCTPWP4Ve0O^&9W^3119O4Wa00P*C2>lC4Qa<9W 


02830 4l2a4A 412837 «O2M0 ♦T2S7A 


E18PCRPRP4C238C 4Ca<SA 4G28SA 


L264l4t2ai» 402831 ♦T287QL 


tiaPPCOW ♦0883 ♦C239C4Qa<aW 412841 4Ogg|*<aBg7 4T2870L 


Et3PPCGWtP4eB8N^e2|9C4QB4W^02BaA 


E18PPCGWRP ♦ 0983 ♦€2380 ♦02Wt 40286A 


M2A4Si3T 


Et8PPC0RHP*t<8B0^E99M^e2aaC4Oa4aW 


miR *tm3n ♦zncp 


EI SP P CO R WP ♦CB9W^C239C40a«aR427BMD 


E1SPPCC«M'4 082A 43127 ♦CS9N4E289C4a249R 


♦ qB83 4E239C KXHflR 401883 


De2A4aaaT^091A^E99K^raTR4H233W402«W 


WP0408aA4383T^Wl4K40BgWf 402880 


8PPOGRRP|-^^W8<W^e89M^WWl8^eZ39C^Q24M 


WW ♦OB1A ♦C99K^7231R *taSM 4Q14«ft 


8PIRPftP(<€)^R84L«< 


SPRPfVtO ^082 ♦»( 40348R 


a06W^C3K3O4t2»IA^g687^C288D4T2»7A4t289W4A27tt*O271 •G272«f3ra 


G91A 4O80W 4eS9K ♦<tt«0 12fl4A 12857 403880 ♦T267A 1268H ♦37W 
♦271043730 4373F 42743 


HHxecjieityioniHe BapHaHTU hcxoahoA nuna- 
3u Humicola lanuginosa Moryr Tanxc oGjiaiiars 
noBumeHHol) cneuH<j>KHHOCTbio no OTHomeHHro k 
AJiHHHoueno^eqHBiM xcHpHUM KHcnoraM: 
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G9TA ♦OSeW *EB«C ♦<32tXJ H204A •QBST «Gaa> ♦m7A H28m ♦270* 

♦TOO *277a ♦gray ♦g74s 


t201 A KlOa. -^SOK *02«3Q H^eiA ^^CMSr *caeBO «.T3I7A HSDSN «97U «27K} 
aO1A«O0eN*CSM«O2SlQH30M«aB9r«G3SBO«T3f7AH2aeM*Z7M«371G 

♦aT2o*2yy*p48 

G81A «DMA ♦CS6K «G389Q *t20«A •'QOT «G2a60 «taTA H2SBN *27U«2nC 
t2720*27»»2743 

G9tA «ESK «C3S3a A204A «C2BST ■»G2SaO «73ITA HJOSN «27tM *271G 

GftU M»65 -»Q8K ^mXl H284A M2en KOSaO «T3S7A «UBflN «27Qll «2riG 
♦3720 ♦2y3f ♦2748 _ 

GSlA^OaeR ^»&BK ♦02890 H3e«A^I385r ♦CMO ♦T307A ♦UB8N ♦Z7W ♦371G 
♦27ZG ♦CT ♦2745 

GfilA ♦09SQ ♦EBSK 'KSZOSO ♦12S4A ♦GSST ♦00880 -^TZBTA 1289*1 ♦37M 
♦27lQ->aT»»37yaT*3 


Q9tA ♦0S6Q ♦SSK ♦C2630 -tJMA ♦I365T ♦G2S80 ♦T287A ♦U89N ♦27IU 
♦3710 ■►2720 *27y fTTiS 


QOtA ♦OMF ♦^BK KaoaO •UOU ♦iaST *G2e60 •T2t7A ♦USM ♦270A *371C 
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npKMcp 8: BapHaHTLi jiHnasu Fusanum c no- 
BBimeHBott cneuH^HRHocn^K) no oTHomeHHio k 
iUiHHHOueno^ieHHUM ^HpnuM KHCJioraM 

T^aHHue BapHaHTU 6ujih no;iy<ieHi>i h3 hc- 
xoiiHofl jiHnasu Fusanum oxysponun h nporecTH- 
poBaHu, xaK OHHcano a npewixyuieM nptiMepe. 
Ebuxo o6Hapy3KeHo, tto HH^ecjieAyiomHe aapHan- 
Tu o6jiaiiaK>T 6ojiee bucokhm OTHomeHHeM axTHB- 
HOCTH, HanpaBjieHHoJt na rpnoJieHH, k aicTHBROcTH, 
HanpaBJieHHofi Ha 7pH6yTHpRH, qeM hcxohhuH 

Y23S 
Y260L. 

HiDKecJieiiyioiaHe BapHaHTw, nojiyHCHHue ox 
jiHnaau Fusanum oxysponnn, Moryr rairace o6jia- 
Rajh noBumeHHOtt cneiiH((»inuocTi>K> no OTBome- 
HHio K AnHHHOuenoReHHUM xcKpHUM KHcnoraM: 

R80H+S82T 

S82T+A129T. 

ripHMep 9: Bapnamu JiHoasu Rhizomucor c 
noBumcHHoft cnenH(}iinHocTi>io no onioiiieHHio k 
iUIMHHOUenOHeHWM HCHpHbIM KHCJioraM 

HHxcecjieAyiomHe BapHairru, nojiyneHHue or 
jiHoaau Rhizomucor michci, Moryr raioice o6jia- 
uzTh noBumeHHofi cneiu]4>HHH0cn>K> no OTHome- 

HHK) K jUIKHHOUenOHCHHUM HCHpHUM KHCJIOTaM: 

Y260W 
Y28L 

Y28C+H217N. 


npHMcp 10: BapHanrbi Jinnaau Humicola c 
noBumeHHofl cneoH^tiniHocTbio no OTBomeHHio k 
KoponconenotieHHUM skkphum KHCnoraM 

A^RHue BapHaHTU 6hui« nosryHenu m hc- 
xoAHoft AHimu Hmnicola lamiginosa if nporecni- 
posaHu, KaK oHHcaHo B npeAUi^yciieM npxMepe. 
Ewio o6Hapy»eRO, "no umceoxeiiyiomBe BapHa»- 
TU o6jiaiiaK)T 6oJiee bucokhm OTHomeHHeM axTHB- 

HOCTH, HanpaBJieHHOfl Ha TpH6)rnq>HH, X aXTHBRO- 

cm, HanpaBneBROil Ha tphojichh (6ojice BH3Koe 
oTHomeHHe SLU/LU). leu Hcxojoiull jtepMcirr: 

MfOIH ♦RItaO ♦IQOee -HasW »Ya8fD 

M101H ♦maao Hgoae ♦uags 

M10tWti25B3 ♦>2»tO 

K1P1R4i339S 

V2810 

taspa 

SPIRPRP^gl4CPflK*W101ll^Q24aft 

G2fl8&^U84l^flflSM 402586 ♦ne7Q8 

Y25fl 
D2S4ft 
YZaiK 

HHscecjieAyioniHe Bapnaimi HCXOiDtofl nnna- 
3U OT Humicola lanuginosa Moryr rwRC hmctb 
6oJxee bucokoc OTHomeHHC aicniBHOCTH, Hanpaa- 
jieHHoft Ha TpH6yTHpHH, K arrHBHOCTH* Hanpas- 
jieHHOtt Ba TpHoneHH: 

N101R,ftt95QLW0a6JJt59a.Y251& 

Kl&1RH19S0jmiBlr.r 71Qn 

M101RAJ»a.Y2fl10 ^ 

IIpHMep 11: BapHaHTU jiHnasu Fusanum c 
noBumeHHOft cneuH4>HHH0CTbio no oiuomeHHiD k 

KOpOTKOUenOHeHHUM >KHpHUM KHCJIOTaM 

AaKHue BapHaHTU 6ujih oouyHCHU h3 hc- 
xoAHOft jiHnaau Fusanum oxysporum h nporecnt- 
poaaHu, KaK onHcano b npeAUi^ymeu npHMepe. 
Euiio o6Hapy%eHO, nro HH;icecjieAyK)mHe aapHan- 
TU o6;iajiaK)T 6ojiee bucokhm oTHomeHHeM bkthb- 

HOCTH, HanpaBJICHHOfi Ha TpK6yTHpHH» K aKTHBHO- 

cth, HanpaBJieHHoil Ha ipHoneHH, hcm hcxoahuA 
4>epMeHT: 

Y23W 

Y260D 

Y260R 

Y260C 

Y260N 

IIpHMep 12: BapHamii JiHnasu Rhizomucor c 
noBumeHHoA cneuHc|)H«iHocTbK> no OTHomeHHio k 
KOpoTKOuenoHe*iHUM mpHUM KHCJioraM 

HH»ecjieiryK>mHe BapHantu HcxojXHofl jinna- 
3u Rhizomucor michei Moryr raxace o6jxaAaTb no- 
BumcHHoit cneuH4»MHBocrbK> no orHomeHHK) k 

KOpOTKOnenOHCHHUM »HpHUM KHCJioraM: 
Y260C 
Y260G 
Y260V. 
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npHMep 13: BapKaHTM juinaau Humicola c 

^ATaSHOft aKTHBHOCTblO 

AoHHue BapHatfru Gujih noiiyHemj h3 hc- 
xoflHoA Jifinasbi Humicola lanuginosa h 6una on- 
pejiejieKa nutpojiHTinecxaji aKTHBHOCTb no otho- 
memno k JjjrjJF OwtnuiaKTOHaoHniHUcpHfl)? icaR 
onBcaHO Bunze. Ewzo o6Hapy3KeHO, hto HHScecne- 
AyiomHe o^HaKTU oGnaAaioT Mi /u aanofl amiB- 
HocTuo» Torjia xaic ncxom^ nioiasa iiana oipHua- 
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ripHMcp 14: BapHaima jiHnaau Humicola c 

nOBUmCHHUM OIITHMaJIBHUM pH 

flaHHue BapHaHTu 6bum noJiyneHu h3 hc- 
xoiiHofl jiHnaau Hiunicola lanuginosa r nporecnt- 
poBaHU Ha AHna3HyK> arraBHOCTb, HSMepeHHyx) 
LU-MCTOiioM npH pH 7 H 9. Euno o6HapyxeHo, 
HTO HiracecjieiiyiomHe BapHaHiu o6jiaAaioT Gojiee 

BUCOKMM OTHOmCHHCM aRTHBHOCTH ITpR pH 9 K 

ajcTHBHocTH npH pH 1, ^CM Hcxoiuiufl 4)epMeHT: 
R84L 
R84W 
Y21I 
Y21V 
Y261I 

npHMcp 15: BapHaHTu Jianaau Humicola c 

nOHRXCeHHLIM OHTHManbHUM pH 

JSflHKbte BapRaHTu 6buiH no/iyHeKU H3 rc- 
xoimoD jiHna3U Humicola lanuginosa h npoTecnt- 
poBBHu Ha jiHnaanyio arrHBHOcn, HSMepeHHyio 
LU-MCTOiiOM iipR pH 7 H 9. Bwjio oSHapyjKCHo, 
HTo HRxecjiei^yiouiHe BapHaHTu o^JiaaaioT 6ojiee 

HM3KHM OrrnomeHHeM aXTHBHOCTH npH pH 9 K BK- 

THBHOCTH HpH pH 7, ^6M HcxoAHB^i JiHuaaa: 
Y261D 
G266D/E 
Y261W. 

npHMep 16: Hcno;i2»30BaHHe BapHBHTOB jir- 
naau Humicola npH patjtHHHpoBaHHH pacTHTeji}>HO- 
ro MBCJia 

Macjio ceMJiH panca o6pa6aTLiBajiH jueywi 
BapHairraMH jiHnasu or Humicola lanuginosa, b 
ocHOBHOM, KBK onRcaHO B npHMcpe 6 B wo 
98/18912 (Novo Noidisk). 

Oamh BapuaHT 6un nporecrnpoBaH npH 4»ep- 
MeHTHoft A03e 0,6 Mr ^^pMeHTHoro Scnjca na oahh 
uuiorpaMM Macna. Pesyii^rana recroa npR paa- 
jiHHHux pH H TCMncparypax noicasamf onrHMani- 
HBie xapaxTepHCTHKH npn pH 5, 7, 35-45'C; rae 
KOHeqHoe conepacaHHC P iiocTHrano 4 m.a. Ot- 
flejibHMft 3KcnepHMeirT, npoBCACHHUft npn 45*C h 


pH 6, noKasan, trro kohchhoc coiiepacaHHC P, co- 
CTaBJunomcc 4 mji., moxcct 6mti» AocTRTHyro npR 
flOM 4»epMeHTa, no KpaflHetl Mcpe, 0,15 mf/kt. 

AHanorHHHbiB 3KcnepHMeHT c ;q>yrHM Ba^H- 
aHTOM JiHnasu Humicola lairogxnosa noKasaiE on- 
THManbHwe xapaKxepHcniKH npH 40*C r pH 5,0- 
5,5. flo3a i^Meina cocrasjujia 03 Mr/Kr. 

3KCnepHMeirr no pa^HHHpoaanHio Macna 
6hui ocymecTBiieH c TperbHM BapnaBTOM jaamu 
Humicola lanuginosa c HcnojiBsoBaHHCM pancoBO- 
ro Macna npn 45*C, pH 5 h aoau 1,8 mf <t»cpMeH- 
Ta/KT Macna. fliw cpaBReHHx 6uji npoBcacH anano- 
nmHtitt axcnepHMeBT c hcxoahoA JiRnasott (jmna- 
3ott Humicola lanuginosa) npn jme 18 Mr/icr. Pc- 
synBTaTU noxaaariH, tto xopomee pa^iHHHpOBaHHe 
(ocraxo^Hoc coiiep«aHHc P<10 u nj) c ncnojibso- 
BaHHCM 3Toro Bs^HHRra 6luio itocTHTHyro 3a 3,4 
Haca. 

Eujio o6Hapy:KeHo, hto HcxoiiHa]i Jinnasa 
(jmnaaa Humicola lanuginosa) Aaxe npH 10- 
KpaTHOM yBenHHeHHR iio3u ^pMenra AaBana 

OqeRk HH3iCHfi 34>4^ICT pa(|»HHHpOBaHHfl. 

npRMep 17: HcnojiuoBaHHe BapHaHtOB jih- 
nasu npH Bune^Ke Xfie6a 

BapuaHT nHna3u or Humicola lanuginosa 
oueHHBajm npu npOBeiieHHH npo6Hofi Bune^xH 
xne6a cnejiyiomHM o6pa30M 

TccTo npHroraBJTHBanH H3 MyxH Meneba b 

COOTBCTCTBHH C EBpOUCftCKHM 6e30napHbIM CnOCO* 

6oM npHroTOBjieHHH Tccra (ABF-SP- 120 1.01) c 

HCnOJlbSOBaHHCM 40 M.JI. aCKOp6RROBOll KHCJIOTM. 

EbUTH HcnojibaoBaHbt paajiHHHLie xoM6HHaaHH ao- 
6aBox npH cjicityiouiHx Aosax: sapHaHT numau 
npH 0, 0,25, 0,5 Hnn 1,5 Mr/xr, (t>oc(|>ojmnHA (jie- 
Uhthh) npH 0 HnH 10 t/kt, 3HAoaMHJia3a npn 0 hjih 
750 MANU/kt. 

SaaoaMHnaaa npcAcraBJuieT co6olt ManbTO- 
3oo6pa3yionxyio aMHJiaay or B.stearothennopfailus 
(ToproBuit 3Hax Novamyl®), OflHy MANU (cah- 
HHi^ ManbT030o6pa3yiomeft aMHJiaau, Maltogenic 
Amylase Novo Unit) onpcAcnjuiH xax xoAKHecTBO 

(|>epMeHta, Heo6xOAHMOrO aim BblCB060?KACHHJ] 
OAHOrO MKMOJlb MaAbT03bl/MHH OpH XOHUCHTpaUHH 

10 Mr ManbTOipHOBHoro cyGcTpara wa oahh ma 
0,1M mnpaTHoro 6y(j>q)a, pH 5,0 npn 37*C b tc- 
HeHBe 30MHHyr. 

Hocjie BbineHKU xAe6a GaroHbi oxAa>rAaAH h 
o6i>eM 6aT0Ha, luiOTHOCTb MXKHma h M^rxocrb 
xAe6a oucHHBaAH npR6iAR3RTenbH0 lepes 2 qaca. 
3Ty oucHxy noBTopjiAH Ha 1, 3 h 7 ahr rocac xpa- 
RCHHs xAc6a opH 22*C, saaepHyToro b ABOttHbie 
nAacTHKOBbic naxeru. 
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rLaOTHOCTb M^IKHina H3MepJUIH C HCnOJIMOBa- 

HHCM aHanroaTopa Tcxciypw TA-XT2 or Stable 
Micro Systems (AHaMcrp o6pa3iw 40 mm). 

MxncocTb B rpaMMax nsMepiuiR xax cHJiy, 
Heo5xoAHMyK> juisi snpeccoBUBaniu o6paaua 6,25 
MM B MjncBm HapesaRHUx jiomthkob xne6a TonmH- 

HOtt 25 MM (npOHHKHOBCHHH 25%)- 

PesyjiBTaTBi noKasajiH, ht6 Ao6aBjzeHHe l«5 
Mr iiaHHOFO BapHaHTa npHBOiUino k yBejiHHeHMK) 
o5beMa 6aix>Ha. PesyixBTaru aaajnoa Ha luioTHocTb 
H 3JiacnnH0CTEi noicasanH, hto iiaHRull aapHaHT 
AaBaji 3HaH)iTeJiBH0 6ojiee mhtkM mjckhdi n imnn- 
TeJibHO GoJiee BUcoKyio 3JiacTK<iHocn>, HaqHHax co 
JIH3I On no iuw 7. 

IIpKMep 18: Hcnoiii»30BaHHe sapHaHTOB jih* 
iia3u iuu CTa6HJiH3aaHH Tccra npu BuneiKe xjie6a 

BapHairr JiHnaau or Humicola lanuginosa 
TecTKpoBariH npH npoBcjieiniK npo6Rofl Bbine^KH 
xjie6a AIM oaeHKH ero TOiiepaHTHOCTH b oTHOine- 

HHH yHJlHUCHtVl BpCMeHH paCCTOftXH TeCTH. 

TccTO npKTOTaBJiHBajiH H3 MyKH Pelican b co- 
aTBeTCTBHH c EBponeflcRHM 6e3onapHUM cnoco- 
6om npHTOTOBJieHHJi Tecra (347-SP-1217) c hc- 
nojibsoBaHHeM 30 mji. acRop6HHOBoil khcjiotm, 
rpH6K0B0fl a-aMHJiaiu (10 FAU of Fungamyl) h 
neRTocaua3U (100 FXU of Pentopan Mono). Ao3bi 
0,2, 0,4 K 0,6 Mr 4^MeHTa 6enKa/Kr MyKH Anx 
AaHHoro BapHBHTa cpaBHKBajTH c 1000 LU hcxoa- 

TecTO npHTOTaBJiHsanH b bhac pyjieroB. Ilo- 
jioBRny pyjieroB ocraBJUUiH Ha paccrOHKy hb 45 
MHHyr (HopMajibHaB paccroftxa), a Apyryio nano- 
BHHy ocraBJUUiH hb 70 MHHyr (Hpe3MepHo npo- 
iiojcKKTejxBHaB paccTofixa). 

Ilocne BUne^KH xjie6 oxAasxiianH h npHMep- 
HO ^epe3 2 qaca ouennBajiH o6i»eM h bhcedhhA BKa 
pyjieroB. BHeiuHHil bra pyneroB npeAcraBJiHer 
co6ott fcpHTepKft ({>opMu pyneroB h onpeAejiAercii 
Kax Bucora b 10 pyAeroB, AeACHHaB hb nnipHHy b 
10 pyjieroB, tto o3Ha«iaeT, hto xopounie Kpyrjibie 
6aT0HU HMCKrr bucokoc zhzhqhhc OUeHKH BHCin* 
Hero BHAa, tofab kbx anocKHe 6aT0Hu HMeiOT hh3- 
Koe aHBHeHHe oaenicH BnemHero BHAa. 

PesyjisTaiu noxasa/iH, hto npn HopMajii^HOM 
BpcMeHH paccTOflKH o6i>eM 0,4 h 0,6 Mr AaHHoro 

BapHBHTa ABBBA JiyHHIHe pe^yAbTBTU, qeM TOT ;Ke 
06l»eM HCXOAHOft AHna3U, H BHA 6aTOH0B c hc- 

HonKJOBaHHeM 3Toro BapHSHra npH Bcex A03ax 
6un Ay^ine, <ieM bha 6aTOHa abb hcxoahoA Auna- 
3u. IlpH Hpe3MepH0 AJiHTCAbHofl paccTOttxe pyAC- 
tob o6i»eM H (|>opMa jmn 3Toro BapHaKra npH Bcex 
A03ax SuAH Ay^me, hcm o6i>eM h ^opM 6aTOHa 

AAB HCXOAHOfi AHna3U. 

IIpHMep 19: JletiCTBHe BapHanroB AHnasu hb 
B03HHXH0BeHHe nocTopoHHero 3anaxa 


?a3BKTHe nocTopoHHero sanaxa b pesyjihTare 

ACttCTBHH AHnaS C paSAHHHOtt Cnei0«tHHHOCTBK> HO 
OTHOmeHHX) K AnHBe Uenu >KHpHUX KHOIOT OIieHH- 

BaAH b ueAbHOM MOAoxe. OueHxy na noBaneHMe 
sanaxa MacjuHofl KHCAoru/xHCjioro 3anaxa npoBO- 
AHJiH nyreM o6HioxaHHBaB o6pa3U0B nocne Harpe- 

BBBHR. 

25 MA ueAbHoro moaorb noMemaAH a 100 ma 
3ai^uBax)[iiHecB CRHHe koa6u (c xpumxaMH) b 
BOABHyio Gbhio npR 32*^0. B sth roji6u aoGbbajiar 
xaxAyw H3 HR»cenepeHHCAeHHMX ahrbs b koahhc- 
CTBe 0,2 Mr 4»epMeKrHoro 6eAKa Ha oahh ahtp mo- 
Boxa. TeMAcpaiypy noBEjmanH ao 45*C h qepes 15 
H 105 MKHyr npoBOAHiiR oneHxy. 

TecTHpyeMUMH AHna3aMR 6uah AHna3a 
Humicola lanuginosa h ee BapRaHTbt. Ana xaxuioft 
AHna3u cneiiH4)HHH0CTb a oTBomeHRR ajihhu iienH 
BMpa^xajiR RBK OTHomeHRe aKTRBHOcrefl, Hanpas- 
;ieHHbtx na TpHOJieHH (SLU) h TpH6yTHpHH (LU). 

06pa3uu oueHHBaARCb TpeMB cneuHanHcia- 
MH, KOTopbie pyxoBOACTBOBaAHCb CACAyioniefl 
mxaAofi oacHOK sanaxa: 

+ BuHBAxeMUft 3anax, 

-H- ^BHMft H xapaxrepHbift sanax mbcabhoA 
KHCAOTbr r/hjih KHCJXbitl sanax, 

+++ CHAbHbitl 3anax MacjuHofi xhcaotu 
H/miH KRCAufl 3anax. 

BuAo o6HapyHceHO, hto Tpn BapnaHTa jinnasM 
Humicola lanuginosa, HMeiomHX 6oAee Bucoxoe 
OTHomeHHe SLU/LU, o6AaAAAH MeHbmeft 
cnoco6HOCTbX> BmuBarb nenpHimibiff sanax, hcm 
HCXOAHaB ARnasa. 

IIpHMep 20: A^flCTBHe BapnaHTOB AHnasbi na 
BOSHRKHOBCHHe HenpHATHoro aanaxa y TexcTHAb- 

HblX HSACAHfi nOCJie CTHpKH 

3arpX3Hepoie 

XAOimaTo6yMa3KHyK> rxanb sarpxsHXAR mo- 

A0<IHUM npOAyKTOM, KBX OHHCBHO HH^C. 50 Mr 
CARBOMHOrO MBCAB RBHOCHAH HB lUIOmaAb npH6i1H- 
3HTeAbH0 30 cm' B BHAe OAHOpOAHbtX AffTeH. 3a- 
ipB3HeUHyK> TKBHb OCTBBAflAH Ha 24 HBCB B yCilO- 

BHAx OKpy»caK)Uieft cpeAU. 

IlpOUCAypa CTHpXH 

CTHpXy 3arpB3HeHROrO TCKCTHAbHOrO MaTC- 

pHaAB ocymecTBAABH HB npH6ope Tcrg-O-tomctcr 
c HcnoAbsoBaHRCM KOMMepiecKoro MOioniero 
cpeACTBB (5 r/A), coAepsxamero h HecoAepBcamero 
AHnB3y (1250 H 5000 LU/I). npoMUBicy ocymecTB- 
juuin npH 30*C b TeneHHe 20 MHHyr npH 100 m.a. 

riOCAC CTHpXH 06pa3IU4 TXaHH OCTaBAAJlH Ha HOHb 

AAX cymxH B ycAOBHAX OKpyacaiomeft cpcAU. 

CeHCOpHblfi aHBAHS 

Ha cjicAyiomHtt ACHb rpynnofl cneiwanHCTOB, 
cocToinnefl, no xpaflHcft Mepc, h3 10 oramibix 
3KcnepTOB, 6uA npoBCAeH aHaAH3 aa HenpHATHuft 
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sanax. 06pa3m>i noMemariH b iuiotho saxpuTue 
creicnjiBHbie cocyw h uexjsy saxAofi ouchkoA 
oCTdBJMJiR, no KpaAHeft Mcpe, na 30 mmh/t ivtn 
RaKonncHHH HenpiurrHoro sanaxa. 3aieM oGpaauu 
TxaHH BUHHMajiH H oueKHsanH Ha HenpHHTUUft 
3anax. 

HenpHiiTHBifl 3anax MacjUHOft khcjiotu one- 
BHBanH no HHscenpHBHAeinioJt mxane. B xa^ecTBe 
aranona HcnojxKSOBanH o6pa3eii, BUcmpaHHUfl 6e3 
npHMeHeHRA Jianaau. 

0. EoJiee cna6uA sanax no qjaBHCHioo c ara- 

JIOHOM. 

1 . Taxoft me sanax, KaK h 3anax arajiona. 

2. Eonee cmibHuA aanax no cpasHeKHX) c 
aranoHOM. 

3. C)T<iemHBO 6once chjibhliA 3anax no cpaa- 
RCHHK) c arajioHOM. 

4. EoJiee cwibHufl sanax, qcM sanax 3. 
Ebuio o6HapyaceHo, hto sapHairm jinnaau 

Humicola lanuginosa c noBumeHHUM OTBonieHHeM 
aKTHBHOcretl, HanpanneHHUx na ipHone- 
HH^H6yTHpHH (noBumeHHoe oTHomeRHe 
SLU/LU)» moi 6oiiee cna6utt sanax npn pacmen- 
jicHHH MacJUHUx niiTeH, HCM HcxojiHuil ^pMcm 
(jumasa Humicola lanuginosa). OrjiejibHO npose- 
ACRHuft 3KcnepHMein- no cTHpRc noicaaaA, hto 
AaHHue BapHaKTU rax »ce, xax h HcxoAKufi 4^ 
MeHT, 0Ka3an»ci> 3i^4>^kthb}Q4mh b yiiajicKHH 
HCHpHUX lurrcH. 

AnbtepHaTHBHue Merow 

HHTeHCHBHocTb sanaxa MaouiHoft khcjiotu 
OT MOJio<?HBix KDrreH Ha TxaHR MO^KCT 6uTh ouene- 
Ha c noMombK) HHcrpyMeHrajibHBix ananRaoB: 

1. n^^asHOft rasoBoll xpoMarorpa^meft 

HJIH 

2. riyreM HSBAeHeHHfl sanaxoa h3 TxaHH c 
noMombK) raaoBofl xpoMaTorpa4>HH. 

npHMep 21: ^eflcTBHc juinasHUX BapHatrroB 
Ha aanax HcneneHHoro XAe6a c MacjiOM 

UojiyiajiH mecTb BapHaKTOB nnnaau Humi- 
cola lanuginosa h oueHKBann hx AettcTBHC b XJie6e» 


58 

BbincMCHHOM B cooTBercTBHH c EaponeitcKHM 
6e3onapHbiM cnoco6oM npHnnoBncHwi recra 
(347-SP-I217) c AoSaBJieHHCM 3% Macjia. flna xa- 
KAoro BapnaHTa HcnojibSOBaitn 0^ Mr <|»epMeRTHo- 
ro 6ejnca/Kr MyxH. 

Taxxe onpCAejiann cnemi^^HHHOCTb 3thx ea- 
pHaHTOB B OTHomeHHH iuiHHU oenH cy&rrpara ny- 
TeM B3MepeHHji oTHomeHMfl aKTHBHOcnt, Hanpaa- 
ACHHofl Ha TpH0JieHH/TpH6yTHpHH (SLU/LU. xax 
oHHcaHo Bbime). flnji cpaBHeHWi xaxace TCCTHpoaa- 
jm HCX0AHyK» nmajy Humicola lanuginosa h jnma- 
3y npOT0THna» npoKCxoziHii^yio or Fusarium ox- 
ysporum n oGjiajiaiomyio <|K>c(tK>JiHna3Hofi aicniB- 

HOCTblO. 

PesyiibTani CHcreMaTHSHpoBaHbi HWKe: 
•t- BbMBJieHHbijl 3anax, 

•H- JiBHUfl H xapairrepHufi sanax MacjwHoii 
KHCJiom hArjxh XHcmifi sanax, 

+++ CHAbHbift aanax MacjwHofl xhcjiotm 
n/Bsm KRCjibill sanax. 



SLO/LO 



2.7 

(♦» 

3 


T 


21 

mm OMSuMw mtnaomn 

70 

mm OUMMM aJDUDtMA 


1,2 



l.l 






PesyjibTaTU noKa3anH, hto BapnaRTU jinnaau 
c oTHomcHReM SLU/LU, pasHUM 3 wm Bunie (to 
ecTb o6jiaAaiomHe bucoxoA cneuH4>u<iH0CTbK> no 

OTHOmCHHlO K AAHHHOUenO*ieHHMM KHpHbIM KH- 

cnoraM), He npozsyiiupyiOT HenpHjrnioro sanaxa 
npH BbinexaHHH xnc6a, Aawe ccjih b peoemype 
npeitycMorpeHO HcnoJibsoBanHe Macjia. 


a>OPMyJlA HSOEPETEHH^ 


1. Cnoco6 noJiy^cHHJi BapnaHTa iiRnoiiHTH^e- 
CKoro ^MCHTa, Bxnio^aioniHfl a) Bbi6op hcxoa- 

HOrO JIHnOJIHTHHCCKOrO (^pMCRTa K3 ceMefiCTBa 

Humicola hjih ceMeficrsa Zygomycetes, HMeiomero 
cmfprrcBjobisaioniHA caihr, coiiep>KamKft rnnuepH- 
ROByio HacTb B nojio^cRHH sn2; b) Bu6op b hcxoa- 
HOM iiHnojiHTHqecKOM 4>epMeHTe no xpaftnefl Mepe 

OAHOrO aMHHOKHCJXOTHOrO OCTaTXa, COOTBCTCT- 

Byx>uiero modoU m aMHHOXHCAOT 20-25, 56-64, 
81-85 H 255-269 b Jinnase Humicola lanuginosa; c) 


C03iiaHHe M0An4>HxauHfi, xaacAax h3 KOTopwx 
npeAcraBJwer co6ofl HHcepunio, flCJieuHio juih 3a-~ 
MCHy aMHHOKHCjiOTHoro ocrarxa; d) Heo6a3aTeAb- 
Ho co3AaHHe iipyrax MOiiH^inxauHn, xajKAa^i lo 
xoTOpbix npejicraBJUieT co6ofl HHcepinno, Aeneiuoo 
HJIH saMeny aMHHoxRcnoTHoro ocraTxa b oahom 
HJIH SoJice noJio^eHHsx 21, 22, 23, 26, 56-62, 64, 
83, 85, 91. 94, 96, 98, 99, 249, 255, 256, 259, 261, 
263 H 265, HJIH nenTHAHOc yAnHHCHHC b C-kohuc, 
coAcp»camee 1-5 aMHHOKHCjiOTHWX ocraTKOB, hah 
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neimiOHoe yAnHHCHKC b N-xoHue, coAep>Kaiiiee l- 
15 aMHHOKRCJiOTKiiix ocTaTKOB; e) noiiyqefme sa* 
pK3Brra CO crajtHA a}-d); f) TecTHpoBaHHC Bapnama 
Ha ciieuH<)>KHHOcn. k cyGcrpary; a) OT6op Bapnan- 
la, ofiJiaoaiomero MOAH^HimpoBaHHott cneuH^fm- 
HOcn>io K cy6cTpaTy, h h) npoj^UKposaHHe bu- 
6paHHoro BapHanra. 

2. CnocoG no n.1, omjiuvmouiuiicM tcm, tto 

HCXOAHUM JIHnOJIHTIPieCXHM 4»epMCHT0M flBnACTCfl 

jiHnaaa mraMMa DSM 4109 Hiunicola lanuginosa. 

3. Cnoco6 no n.l hjih 2, cmjtwuuotnuiiat 
TCM, ^To MOipf(^HnH4>HpoBaHHaji cnciiH^tH^niocn* K 
cy6cTpaTy npcijcraBJujex co6oft 6onee HRSKoe ot- 
HomcHHe axTHBHocTH, HanpaBJieHBOfi Ha C4-C8 
amuiBHyio cBflSb b TpHrjnmepHAe, k aicTHBBOcni, 
HanpaBneRHoft Ha C|«-C2o ammbHyio cBiob b ipHr- 

4. Cnoco6 no n.3» omjiuHaiou^uuat xeM, ^to 
Hcxoio&ifi nmonmrntcmVi (^epMCHT npHHaiine- 
acHT R ccMeftcTBy Hmnicola wm x ceMeftcTBy Zy- 
gomycetes, npeitnoHTKrejikHO xajuercx JiHnaaofi 
mraMMa DSM 4109 Humicola lanuginosa, a bu- 
6paHmi(e aMHHOxHCJioTHue ocrarxH cooTBcrcTBy- 
lOT aMMHOKHcnoraM Y21, E56. D57, V60, G61, 
D62, R81. S83, R84, L259, Y261 hjih G266 b jih- 
naae Humicola lanuginosa. 

5. Cnoco6 no n.l hjih 2, omnuHatouiuiicx 

TCM, HTO M0AH(|)HUH4)Hp0BaHHaJI CneUHc|>KHHOCTb K 

cy6cTpaTy npeACTaBiijier co6ofi 6anee hbskoc or- 
HomeHHC aKTHBHocTH, HanpasjieHHOfi na C16-C20 
ainuibHyio CB^b B Tp»rjnmepiiAe h na C4-Ct 
amuibHyx) csasb b tpHmHuepHAe. 

6. Cnoco6 no n.l rah 2, omnuHawu^uucji 

TCM, HTO MOAH^IHUHpOBaHHaA CneUR(])H*IH0CTb K 

cy6cTpaTy npeAcraBJurer co6ofl 6ojiee Bucoxyio 
4>oc4>o;iHna3Hyio axTHBHocrb. 

7. Cnoco6 no n.6, omnu^afoinuucx tcm, (ito 
HCXOAHLift HHnojiHTH^ecxHfi (|)epMefrr o6jiaaaeT 
4K>c4K>JiHna3H0tt aKTHBHOCTbio HHSce 50 PHLU/mp 
h/hjxu HMeer OTHomeHHc ()>oc4>OJiHna3Holt axTHB- 

HOCTB K JlHnaSHOti aRTHBHOCTH HHKC 0,1 

PHLU/LU. 

8. Cnoco6 no n.6 hjih 7, omnuHafoit^uucB 

TeM, HTO HCXOAHUA JlHnOJIHTHHeCKHtt it^pMCHT 

npHHazuieacHT x ceMefiCTBy Humicola hjih k ceMefi- 
CTBy Zygomycetes, npcAnoHTKrejibHO . ABJUieTCJi 
iiHna30fi mraMMa DSM 4109 Humicola lanuginosa, 
a BbiGpaHHBie aMHHOXHcnorHue ocrarxH Bxjnoqa- 
wr aMHHOKHCJioTU R81, R84, S85 wdh 263-267 
(HanpHMep, G266 hhh T267) b jianaac Humicola 
lanuginosa. 

9. Cnoco6 no jno6oMy h3 nn.6-8, omnuHato- 
muucM TeM» HTO MOAH(t>HKauuH BlunoHaioT BcraBicy 
nenrHAHoro yAnHHCHwi b C-xohuc, npeiuioHTH- 
TcjibHO coacpmaiuyK) 1-5 aMHHOKHCJiOTHbix ocrar- 


xoB, rAC ncpBbm irpeAnonrHrenbHO xBiiflercii A, P 
HJIH D, BTopbtM (ecjiH HpHcyTCTByer) npcimoTTH- 

rCJIbHO HBJUCTCJI V, G HJIH R, TpCTbHM (CCJlH ttpH- 

cyrcTByer) npeAnoTmrcnbRo XBAflerca V, G Hjra 
R, HeTBcpruM (ecjiH npHcyrcrBycr) npciuiOHrn- 
TCJibHO HBJiflCTca F, H mTTbiM (eciXH npHcyrcTBycT) 
npcAnoYnrrejibHo iiBJuercii S. 

10. Cnoco6 no n.l hjih 2, omjiuHafott^ucM 
.reM, <rro MojEH(l>RnHpOBaHHaji axTHBHOcrb Bume 

rHflpOJlHTHHeCKOft aXTHBHDCTH 00 OTBOmeHHK) K 

iiHranaicr03HJinHrnHucpaay. 

n. Cnoco6 no n.lO, omnuHatou^uucji reM, 
HTO HCxoAHbtft nHnarumnecKHil ({^epMeHT npHHaji- 
JiesKHT X ceMeflcrsy Humicola hjih k ceMeftcrsy 
Zygomycetes, ni>eimoHrHrejibHO ABJUtercji jmnasoR 
mraMMa DSM 4109 Humicola lanuginosa, a bu- 
6paHHbie aMHUOKHcnoTHue ocrancH cooTBexcTBy- 
lor aMHHOKHCJiOTHbiM ocTarxaM 21 , 23, 26, 57, 62, 
81, 83, 84, 85, 266, 267 hjih 269 b jnmaae Humi- 
cola lanuginosa. 

12. JiHnojxffnnecKHil ^epMenr, npHnaane- 
acawHft K ceMeflCTBy Humicola hjih k ceMcftcrBy 
Zygomycetes, iipcimo«rnrrejibHO xBjwioinHftcfl jih- 
nasofl mraMMa DSM 4109 Humicola lanuginosa, 
xoroputt npeflcraBjwer co6oft BapHam* Hcxoimoro 
jiHnojiKnnecxoro (|»epMeHra, HMeiomero cnnprc- 
B}[3biBaioiaHfi cafir, coAepxarnHfi rjiHoepHHOByio 
<iacrb B nojra^KCHHH sn2, rjic yxasaHHwfl sapHaHr 
a) BKmoHaer aMBHOXHCjiOTHyio M0AK4)HKauHio b 
nonoweHHH, cooTBcrcTByiomeM R81, R84, S85, 
G263. U64, 1265, G266, T267 wm L269 b jmnaae 
Humicola lanuginosa, npejmoHTHxejibHO aaMcay, 
cooTBcrcTByiomyio G263A3,Q4l; L264A,GJ»,Q; 
I265L,N,T; G266A.C,D,N.L,I,S,T.P.V hjih 
T267A.Q HJIH L269N; 

b) HeoSjmrejibHo BXJuoHaer OAHy HnH 6ojiee 
zipyryK) aMHHOXHCJioTHyio MoiiH<|»HKaaHio b nono- 
xeHHHX 21, 23, 26, 56, 57, 60. 61, 62, 83, 259 h 
261, HJIH neirniOHoe yiuiHHeHHe b C-xomie, co- 
Aepxcamee 1-5 aMHHOxHCJioTHUx ocrarxoB; h c) 

HMCer M0AH(l>HIlHpOBaHHyK> CneilHC^HHHOCTb K 

cyScipaiy, xoropaa npejicraBjuer . co6ofl 6ojiee 
Bbicoxyio 4>oc(tK)JiHna3HyK> axrHBHOcrb. 

13. JlKnojiHTH^ecKHfi 4>cpMeKT no n.l 2, om- 
jiuHaiou^uucx reM, nro MOiiH(|>KUH4)HpoBaHHaA 
cneuH4>HqHocTb X cyecrpary npciicraBjiJier co6ofi 
6onee Hrnxoe OTHomcHHc axTHBHOCTH, nanpaa- 
jieHROfi Ha C4-C3 aiouibHyio cawb b rpHTimuepHiic 
H Ha C|«-C2o auHJibHyio cB«b b rpHrJiHuepHJie. 

14. JlHnojiHrHHecxHft (J>epMetrr no n.l 3, om- 
jiUHatoiHuucR reM, hto BXjnoHaer aMHHOXRCJiOT- 
Hyio MOAH^^Hxainoo b nojio^ennH, cootbctct- 
flywmcM Y21, E56, D57. V60, G61, D62, R81. 
S83, R84, L259, Y261 Hjm G266 b Jinnaae Humi- 
cola lanuginosa. 
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15. JlHnoJiHTinecKHS (|>epMein' no a. 12, om* 
jiuHOiou^siikm itbs^ nra MOAK^HiiHpOBaHHas cne- 
UH(^HHHocTb IS cy6cnpaTy npencraEJUieT co6ott 
6ojiee HH3icoe oT&omeuHe arrRBRocTH, HanpaB- 
jieHHofl Ha C16-C20 amuii^Hyio cassb a TpHrjmiiepK- 
Ae H Ha C4-Ca aunnbHyio cbs3I> b TpurjiHuepKAe. 

16. JlHnoji«TtnecitHfl (^puein no n,\2^ om- 
mnawu^uikCM xeM, hto o6jiaiiaeT ^w:^natmmti 
aKTHBHOCTMO» cocTaBJifliomefi 6anee 0,1 
hmoWmhh b aHanrne c HcnojiuoaaHBeM moho- 
cnofl npH pH 5» ouBcaHHoro 3ixecb, h/euih ^kk^kh 
jnnmBoS aBTHBHOCTLio 6oj]ee 100 PHLU/£^ 
(npeimoHTBTenbHO» Gonee 500 PHLU/mf), n/Hjns 
oTHomeHHe 4>oc4^Hna3Hofl aicTUBHocTH It nnnas- 
Hofl aicrHBHOcni 6ojiec 0,1 PHLU/LU (npcOTOTra- 
TejiBHO 6ojiee 0,5 PHLU/LU). 

17. JlHnojiffnmecicHll ^q^MCKT no n.12 hjih 
16, oFtvissvafoisiSsgica reM, hto KCXOiiHitsfi jiHnojsn- 
imecKHfi (J^epMeHT o^Jiaoaer ^oc^ojoawHoiA aic- 
THBHocTbio MCHee 50 PHLU/mt H/KnH HMeer or- 
HomeHHe 4>oc^onHna3Hoft aicTHBHOCTH k JiHiiaaHoft 

aKTHBHOCTR MtHCC 0,1 PHLU/LU. 

18. JlHnonHTHHecKHfl (()epMeHT no j!iio6oMy k3 
nn.l2, 16 hjih 17, omnuHasou^uca tcm, tto 
BioDOHaer neimuiHoe yjuiHBeHHe a G-scoHue, co- 
iiep:Katiiee 1*5 aMUHOKHCjxoTHux ocraTKOB, me 
nepBbiM npeiinoHTHTejiBHo >iBn>ieTC>i A, P hjih D, 
BTopitiM (ecjiH npBcyrcTByer} npezmoTTHTejUiHO 
aBAAeTCJi V, G hjih R, TperitHM (ecjiH npHcyicxBy- 
er) npeAnoHTHTGJiitHo wuaeroi V, G huh R, ^er- 
BepiuM (cam npHcyrCTByer) npeOTOTTHTCJibHO 
fiBJisercx F h nHTUM (ecjiH npHcyrcTByer) npeii- 
noHTKrejibHO ^sji^ercji S. 

19. JiHnojiMTHHecKHft 4^MCHT no JDOCOMy H3 
nn.l2, 16-18, oirmiSHatots^uuca tcm, «rro BKmoHaer 
AeJieiuoo aMHHOKHCJioTHMx ocraTKOB B no;io:sceHH- 
AX, cooTBercTByiomHx nojio^eHHiiM C268 h L269 
B jiHnase arraMMa DSM 4109 Humicola lanuginosa. 

20. JlHnojiKnfiecKHfi 4»epMeBT no n.l2, 

JlUHOWtSiUUC^ TCM, HJO MOilH(t)HIUIpOBaHHafl CHC- 

UH(t»HHH0CTi> K cy6cTpaTy npeitcraBJuer co6oft 
noBumeHHyK) nutpojiKnnecKyio aiCTHBHOCTb no 
OTHOiiieHHio K AHranaKTosHJtOHrjxfimepHziy. 

21. JlnnonHTHHecsHft 4^pMeHT no n.20, om- 
jiuHimK{uucB TeM, <iT0 BKmonaer aMHUotcHCJior- 

-Hyio AaoAH(t»HicaiiHio b nojioxceuHH, cooTBercT- 
ByiomeM Y21. G23, N26, D57, D62, R81, S83, 
R84, S85, G266, T267 hjih L269 b jiHnase Humi- 
cola lanuginosa, npeAnOHTHTeji&Ho BKnioHaioniHfi 
ABe Knn 6ojiee tbichx MOiiH4>HKauHfl, HaH6ojiee 
ixpeimoHTHTejibHO AonojiHHrejibHO BKjnoiaiomHfl 
no icpafiHeft Mepe oAHy M0AH()>HEcauHK> b oGabcth 
"EcpbimKH". 

22. JlnnojiHTinecKHft 4>epMeHr no j]K>60My h3 
nn.l2, 20 huh 21, omjiuHatots^u&c^ tcm, qro 
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BtunoHaer M0AH(l»HKaaRK> b oGjiacm "KpunncK", 
KOTopan npCACTaajMer co6oit saMeny orpuitarejib- 
Ho sapsnseHHoro aMKHOKHOiOTHoro ocranca liefi- 

TpajIbH!>IB>9 aMHHOKHCJlOTHbSM OCTaTKOM WIH HOJIO- 

xcKiejiBHo aapaxceHHbiM aMHBORHCJxoniuM ocrar- 
icoM KnM saMeny HeftrpanbHoro aMHHOKHcnOTHoro 
ocTBTKa noJio^OTreirbBo aapraeHHUM aMHHoicHc- 
jiOTHbiM ocransoM. 

23. JlnnojiKTHqeciCHtt 4»ep£^eHT no n.22, om* 
nuHatou^Hc^ reM, ^no axunoHaer i^ojzK4»HKaitHio b 
o6nacTH "KpumKH** b nojioxteHHH, cooTBerCTByK)- 

DOno^eHMK} G91, D96 h/hah £99 b Jiunase 
Humicola lanuginosa, a npeAnoiTHTenbHo saMenyi 
KOTopaxi npeAcraBJweT co6oft G91A, D96S,WJ^ 
HJIH E99K. 

24. JiHnoJiKnneciCHfi ^pmcht, Koropull a) 
HMeer aMHHOKHcnoTHyio nocneAoaaTejibHOCTb, 
KOTopafl OTHH^aercfl or aMHHozcHCJionioft nocjie- 
AOBarejibjaocTH HSsecTHoro jiHnojrarHHecRoro 
^epMCHra, rae taKHe OTjraqHa BKmoHajor (1) 3a- 
MCHy, iieneuHK) nnn HBcepmno aMHHOicHCjiOTu b 
nojioxceHHH, cooTBercTByiomeM A20, Y21, G23, 
K24, N25, N26. V63, R81, G82, R84, A257, W260, 
Y261, F262 hixh G266 b jinnase iirraMMa DSM 
4 1 09 Humicola lanuginosa; 

(ii) saMeny nnH AejieuHK) aMHHOKHCJioTU, co- 
OTBCTCTByioinefl C268 hjih L269 b jmnase nrraMMa 
DSM 4109 Humicola lanuginosa; (iii) 3aMeHy, co- 
OTBercTByioinyK) V60G. D62E, L93K, L97Q, 
K98EJf, E99D, P256A, G263E.Q,R,F,N, 
L264A,C.PJF,G,V,I, I265L,NJ?, hjih 

T267A,QJ>,S,V,E b nnnaae mraMMa DSM 4109 
Humicola lanuginosa: iv) Bcraaicy, cooTBercTByio- 
myio T267GS hjih T267GL b jinnase urraMMa 
DSM 4109 Humicola lanuginosa; v) nermiAHoe 
yiUiHHeHHe y C-kohub, Koropoe npeACTaajmer co- 
6ofl A, P, MD, CP, AG, DG, PG, AGG, PVGF, 
AGRF, PRGF, AGOF hjih AGGFS; vi) nenrHUHoe 
yiUiHHeHHe y C-kohub h3 40-50 bmrhokhcjiot hbh 
vii) yceqeHHC b 1, 2, 3, 4, 5 hjih 6 aMHHOicHCJiOT y 
C-tcoHua; b) Heo6^aTejibHO Bcunoqaer ojuiy hjih 
6ojiee ;q)yryio aMHHosHCjiOTHyio h8ojiB4>HKauHK> b 
nojioxceHHflx 22, 56-59, 61, 62, 64, 83, 85, 91, 94, 
96. 98, 99, 249, 255, 256, 259, 263 h 265, hjih nen- 
THZtHoe yanHHCHHe b C-rohuc, cojiepxcamee 1-5 
bmhhoichcjiothux ocrancOB, iuih neirraiiHoe yjuiH- 
HCHHe y N-KOHua, coiiep}3aniee 1-15 bmhhokhc- 
jiOTHbix ocraTROB; n c) HMcer cneuH^H^iHOCTb k 
cy6cTpaTy, OTjiHHaioiiiyiocs or cneuK4>H<iH0CTH 
H3BecTHoro jiHnonHTHHecKoro {^epMCHra. 

25. JlnnoJiHTRqecKHi) <l)epMeaT no n.24, om- 

JlUmtOU^uQca TCM, TTO aMHHOKHCJIOTHaJI SBMeHa 

cooTBercTByer R84K,L,W, W260H.Q,C, 
G266A,CJ)J^,L.I.S.T,P,VJ?,W3JC,R,Y hjih 
L269N,I,S. 
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26. JiHnoiiHTmecRHit 4^epMeHT no n.24 hjih 
25, cfWiUHaiouiuucM tcm, mo AonoiiHHrejn>Ho 
BKjnoqacT no KpailHeft Mepe oiiHO aMHHOKHcaamoe 
pasjiHHHe, npcAcraBJUnomee co6oft 3aMeHy, jzcJie- 
ziHio HJIH HHcepuKK), cooTBeTCTByiomee mo^QMy 
H3 nojioaceHHfl 22. 56-59, 61, 64, 83, 85, 91, 94, 
249, 255 HJIH 259, npejuiOTOrrejttHO S83T, G91A, 
N94D. D96S,W,F,G, Q249R wm L259N,R,S,M,Q. 

27. JlHnojiHTHHecioiA ^epMCBT no ;uo6oMy h3 
izn.24-26» omnuvaiOHiuucM tcm, tto jionojnm- 
Tcjn^HO BiCDOiapT 3aMCHy, cooTBerrcTByiontyio 
D62A,G,V, K98D. E99K, P256T, G263A n/wiH 
I265T.G,V. 

28. JiHnojiHTHHecKHj) <t>epMeHT no jnoSoMy lo 
nn.24-27, omnuHawuiuucH tcm, hto BKmoYaer 
nenrnoHoe yiunnieHHe y N-xoHua, coitepHcamee 1- 
15 aMHHOKHcnoTHux ocra-ncoB no cpaaHCHHio c 
jiMnojnmwecKHM (|>epMeHTOM. 

29. JlnnojiHTiriecKHit 4»epMeHT no jnoGoMy H3 
nn.24-28, omnuHajomuucji tcm, ^tto fDsecTHBiM 
jiHnonKTHHecKHM (t)epMeHTOM jrajuercA iiHnasa or 
Hmnicola lanuginosa. 

30. JiHnonminecKHft 4»epMeuT no ;iio6oMy H3 
nn.24-28, omjiuHwouiuuat tcm, mto nsBecnaiM 
jiHnoiiKimecxHM ^pmcktom mruieTCJi jiinxasa or 
Rhizomucor miehei. 

31. JtHnOJlHTHHCCKHfl (JjCpMCHT HO JlI060My H3 

nn.24-28, om/iuvaiouiuucjt tcm, hto hsbccthum 
iiKnounninecicHM 4>epMeHTOM HBjuercji Jinnasa ot 
Fusanum oxysponim. 

32. JlHnojiKTimecKHfl 4)epMeirr no Ji]o6o- 
My H3 nn.24-3I, omnuHatou^ucM tcm, hto moah- 
4>HKH<|)HpoBaHHaH cnenH4)HqHocTb K cy6cTpaTy 
npeiiCTaBjiaer co6ofl 6ojiee HH3Koe OTHomcHHe 
axTHBHOCTH, BanpaBncHHoD Ha C^-Cz aiuuiBHyio 
cBfl3b B Tparjiimepaae h na Citf-C^o amuiwiyio 

CB}I3b B TpHITIHUepHiie. 

33. JlnnonHTHHCCKHft ^pmcht no n.32, am- 
AUHatouiuuat tcm, tto BWDoiaer aMHHORHCjiOT- 
Hyio MOiiHf^HKamao b nojiomuHH, cootbctct- 
ByiooicM Y21, £56, D57. V60, G61, D62, R81, 
S83, R84, L259, Y261 wm G266 b nnnaae Humi- 
coia iaouginosa. 

34. JiHnojiimriccKHft (|>cpMeHT no JuoSoMy h3 
nn.24-31, omnuHatou^uucH tcm, tto MOiiH^^nuH- 
poBaHBaa cneuH([>inHOCTb k cyGcrpary npejictaB- 
jwer co6ofi 6ojiee hhskoc OTHoracHHe aicTHBHOCTH, 
HanpaBJicHHoA na Ci^-Cjo amuibHyio CBHSb b Tpnr- 
jiHUepHiie H Ha C4-Cg amui^Hyio caaai. b TpHrnHue- 
pime. 

35. JlHnojiKnnecKHd ^epMCHT no jno6oMy m 
nn.24-31, omnunaioiHuucx tcm, hto mouh^^huh- 
pOBaHHax cneuH4>HMHocTb K cy6cTpaTy npciicraB* 
JMCT co6ofi 6oJiee BUcoicyK) (|>oc(|K>;inna3HyK> ax- 

THBHOCTb. 
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36. JIunojiHTinccKHfl 4>cpMeHT no n.35, om- 
nuHafouiuucM tcm, tto BRmoHaex aMHnoKHcnar- 
Hyio Hojva^BKaxxm b nono»eHHH, cootbcic i - 
ByromcM R81, R84, S85, G263, L264, 1265, G266, 
T267 H7IH L269 B jmnase Humicola lanuginosa, 
npcimoHTHTenBRo aaMciiy, cootbctc i ayiomyio 
G263A.E,QJl; L264A,CJ*,Q; I265LJ^,T; 
G266A,CANJJ,S,TJ,V hjih T267A,Q hjih 
U69N. 

37. JlflnojiHTHHecKHll 4^pMeRr no il35 rtjh 
36, ojwtuHaBOu^uiiCM tcm, hto o6jiaAaeT c^occIwjir- 
nasHoft aicTHBHOCTbio, cocraBJiJoomcA 6ojiee 0,1 

HMOJIlk/MHH B aHaJIR3e C HCnOJIKSOBaHBCM MOHO- 

cjiOA npH pH 5, onHcaHHoro 3acci», h/hjih 4k>c4K>- 
JiHna3Hoft axTHBHocTuo 6onee 100 PHLU/mf 
(npcanoHTHTCJitHo 60JICC 500 PHLU/mf), h/h™ 
oTHODzcHHe ^KKr^amoiaaHOft aicrHBHocTH k nmsa- 
Hoft aKTHBHocTH 6oJice 0,1 PHLU/LU (npeiinoHTH- 
TGHbHO 6onee 0,5 PHLU/LU), 

38. JlHnOJIKTHHCCKHft 4>epMeBT nO JU060My H3 

nn,35-37, omnuHatouiuucn tcm, hto hcxoahuA 
iiHnojnmiHecxHfl j^^pMenr o&naAaer 4K>c4ioj]Hna3- 
BOft axTHBHOCTbio MCHcc 50 PHLU/mt H/nnH hmcct 
OTHomcHHe 4K>c(t»ojuina3Hoft aKTHBHOcm K AHnas- 
HOtt aKTHBHOCTH MCHCe 0,1 PHLU/LU. 

39. JlHnojiHTHHCCKHft 4»epMeRT no jno6o- 
My H3 nn.35-38, omnuHaiou^uucH tcm, hto bkoio- 
HacT nenrajiHoe yAitHHCHHc b C-Koreue, npeimoH- 
TwrejiBHo cojiep«anicc 1-5 aMHHOKHCuoTHLix oc- 
TaTKOB, rae ncpBUM npejmoHTHTejibHO jiBJwerca A, 
P HJIH D, BTopbiM (ecjiH npHcyTCTByer) npcimoH- 

THTCJIbHO aBJiaCTCa V, G hjih R, ipCTbHM (cCJlH 

npHcyrcTBycT) npejuioHTKtenbHo aBJiHcrcii V, G 
HJIH R, HeTBcpruM (ecHH npHcyrcTByer) npciinoH- 

TKTCJIbHO JIBJIHCTOi F H IWTMM (cCJlH npHCyTCTBy- 

ct) npciniOHTHrenbHO jibjwctcji S. 

40. JlRDonKTHHecKHft ^^pMCHT HO jno6oMy H3 
nn.35-39, omnuHatou^u&CM tcm, hto BKmoHacT 
acjichhk) aMHHOXHCJioTHbix ocraixoB b noJioaccHH- 
ax, cooTBCTCTByiomHx noJioxcHHAM C268 R L269 
B nnnaae iirraMMa DSM 4109 Humicola lanuginosa. 

41. JIunojiHTHHecKHfl 4^pMeHT no jno6oMy h3 
nn.24-31, omnunajou^uUcM tcm, hto mojih4)huh- 
poBaHHax cneuH4)HHH0CTi> k cyScrpary npeacraB- 
jwcT co6ofi noBumeHHyio rHnpojiHTHHecicyio ax- 

THBHOCTb no OTHOOZeHHK) K AHrajiaKTOSHJIAHniH- 

nepHny. 

42. JlHnojiHTHHCcicHfl 4»cpMeHT no n.41, om~ 

JlUHafOUiUUCM TCM, HTO BWHOHaCT aMHHOKHCllOT- 
HyK> MOilH4>UKaUH10 B nOJlO^CHHH, COOTBCTCT- 

ByiomcM Y21, G23, N26, D57, D62, R81, S83, 
R84, S85, G266, T267 hjih L269 b juinaae Humi- 
cola lanuginosa, npciinoHTHTejibHO BKmoHaionzHfl 
ABC miH 6ojice TaxHx MOirH(t>HKaanft, HaH6ojtcc 

npCiUlOHTHTCJlbHO ilOnOJlHHTeJIbUO BKJUOHaiOniHlt 
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no KpaflHefl Mepe OAHy MOiui(t>HicauHK) b o6iiacTH 
"KpunncH". 

43. JiHnojiHTMHecKHtt 4^pMeHT no jno6ouy va 
nn.24-42, omjiuHawuiuuat TeM, tto BBonoHaex 

MOilH(t»HKailHK) B oGjiaCTH "KpUUIKH**, KOTOpafl 

npcAcraBJiser co6oft saMeny arpHUffTejaiio aapA* 
sceHHoro aMHHoicHCJioTHoro ocranca neftrpajibHUM 

aMKHOKROIOTUUM OCTaTKOM HJIH nOilOKHTCJII^HO 
3^A3KeHHI4M aMHHOKHCnOTHMM OCTaiVOM RJIB aS- 

MCHy HeftrpajibHoro aMHBoxRCJioTBOFo ocranca 


nojio»:nTentHO sapHxenKBiM aMHHOKHCJicmmM 
ocrarTKOM. 

44, JiHnojiHTirjccicHtt (f^pMCHT no il42, om- 
jiutiatot^uuca tcm, hto BKrao^iacT MOAH4)HKaioiio b 
o6jiacTH "KpumkH" b nojioaceHHH, cooTBercTByio- 
meM nojioKeHHK) G91. D96 h^h £99 b JiRnase 
Hmnicola lanuginosa, a npeAnoYnrrejTbBO saMCHy, 
xoTopaji npcflCTaBJMer co6oll G91A. D96S,WJ? 
iuraE99K. 
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CnHCOK nOCJIEAOBATEJIBHOCTEH 


<110> Novo Nordisk A/S 


<120> BapMaHTM /iMnoJiMTMHecKoro ^epMCKTa 


<130> 5559 


<140> 
<141> 


<160> 14 


<170> Patentin Ver,2,l 


<210> 1 
<211> 24 
<212> flHK 

<213> McKyccTseMHaH nocnejioBaTejibKOCTb 


<220> 

<223> OnwcaHMe MCKyccTBeHHofi nocjieTOsaTejibHOcrw: 4244 
<400> 1 

tcaagaatag ttcaaacaag aaga 

<210> 2 
<211> 24 
<212> RHK 

<213> MCKyccTBeHHaa nocjienosaTeJibHOCTb 


<220> 

<223> OnMcaHwe MCKyccTaeHHOii nocjienoBaTejibHocTM: AP 


<400> 2 

ggttgtctaa ctccttcctt ttcg 


<210> 3 
<211> 19 
<212> AHK 

<213> McKyccTBeHHart nocjienoBafreJibHOCTb 


<220> 

<223> OfXHcaHMe wcKyccTBeHHO^t nocjiexiOBaTejibHOCTM: FOL14 
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<400> 3 

tgtcccymgw ctccckcck 


<210> 4 
<211> 27 
<212> flHK 

<213> McKyccTBeHKan nocjieAoaaTejibHoCTb 
<220> 

<223> OnMcaHKe MCxyccTBeHMoJi nocJiejiOBaTejibHocTw: F0L15 
<400> 4 

gaagtamyry agrtgmgcag sratatc 

<210> 5 
<211> 27 
<212> BHK 

<213> HcxyccTBeHuaA nocjienoBaTeJibHOCTb 
<220> 

<223> OnMcaHKe MCKyccTBeHHO^ nocjieTOBaTejibHOcra: EX)L16 
<400> 5 

gatatysctg ckcayctryr ktacttc 

<210> 6 
<211> 23 
<212> AHK 

<213> HcKyccTBeHHaA nocjieaoBaTejibHocxb 
<220> 

<223> OiiHcaHMe MCxyccTBeHHoA nocnejiOBaTejibHOCTii: H7 
<400> 6 

cggaatgtta ggctggttat tgc 

<210> 7 
<211> 20 
<212> JIHK 

<213> HcKyccTBeHHan nocjieTOsaTejibKOCTb 
<220> 

<223> OiiHcaHMe MCKyccTseHHoii nocjieOTBaTeJibHOCTM: KBojl4 
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<400> 7 

cttttcggtt agagcggatg 20 


<210> 8 

<211> 120 

<212> flHK 

<213> HcKyccTBCHHa^ nocnejioBaTejibHOCTb 


<220> 

<223> OriMcaHMe MCKyccTseHHoii nocjieAOBaTejtbHOCTM: KBoj32 


<220> 

<221> mi3C_feature 

<222> (58) 

<223> 1:A 90, C 10 


<220> 

<221> roisc^feature 

<222> (59),. (60) 

<223> 2: G 3, A 91, T 3, C 3 


<220> 

<221> misc^feature 

<222> (61) 

<223> 3:A 25, T 75 


<220> 

<221> misc_feature 
<222> (62) 

<223> 4:G 2, A 4, T 5, C 89 


<220> 

<221> misc feature 
<222> (63)* 

<223> 5: G 2, A 13, T 4, C 81 


<220> 

<221> misc_feature 

<222> (64) 

<223> 3: A 25, T 75 


<220> 

<221> misc_f eature 
<222> (65) 

<223> 4: G 2, A 4, T 5, C 89 


<220> 
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<22I> misc feature 
<222> (66)" 

<223> 5:G 2, A 13, T 4, C 81 


<220> 

<221> misc feature 
<222> (68)" 

<223> 6:G 91, A 3, T 3, C 3 


<220> 

.<221> misc feature 
<222> {69)" 

<223> 7:G 48/ A 2, T 2, C 48 


<220> 

<221> misc feature 
<222> <71)" 
<223> 8:A 92, T 8 


<220> 

<221> mi3c_feature 

<222> (73) 

<223> 9: A 97, T 3 


<220> 

<221> misc^feature 
<222> (74) 

<223> 10:G 1, A 1, T 1, C 97 


<220> 

<221> misc feature 
<222> (75)" 

<223> 11:G 1, A 97, T 1, CI 


<220> 

<221> misc^feature 
<222> (77)" 

<223> 12:G 94, A 2, T 2, C 2 


<220> 

<221> raisc_feature 
<222> (78) 

<223> 13:G 1, A 1, T 91, C 7 


<220> 

<221> misc_feature 

<222> (79) 

<223> 1:A 90, C 10 
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<220> 

<221> misc_£eature 
<222> {80) 

<223> 14:G 1, A 1, T 1, C 91 


<220> 

<221> misc^feature 
<222> (81) 

<223> 15:G 2, A 2, T 2, C 94 


<220> 

<221> misc_feature 

<222> (82) 

<223> 16:A 80, T 20 


<220> 

<221> misc_feature 
<222> (83) 

<223> 17:G 6, A 90, T 2, C 2 


<220> 

<221> iaisc_feature 
<222> (84) 

<223> 18:G 2, A 2, T 94, C 2 


<220> 

<221> raisc_feature 
<222> (86) 

<223> 19:G 5, A 91, T 4 


<220> 

<221> misc_feature 

<222> (87) 

<223> 20 :G 96, C 4 


<220> 

<221> misc_feature 
<222> (89) 

<223> 21 :G 4, T 5, C 91 


<220> 

<221> misc_feature 

<222> (90) 

<223> 22:G 4, C 96 


<220> 

<221> misc feature 
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<222> (111) 

<223> 23 :G 94, C 3, T 3 


<400> 8 

gtaagcgtga cataactaat tacatcatgc ggcoctctag agtog a ccca gcogctannn 60 
nnnnnnsnnc nannnsnnnn nnnntnnain gaagtaccat aggtgogcag ngatatcogg 120 


<210> 9 
<211> 117 

<2a2> mK 

<213> McxyccTBeKHaH nocjieiiOBaTejifaHocTb 


<220> 

<223> OnMcaHMe MCKycCTDeHHoft nocneAOBaTejiBHocTH: Kboj33 


<220> 

<221> misc_f eature 

<222> (68) 

<223> 8:A 92, T 8 


<220> 

<221> mi3C_feature 

<222> (70) 

<223> 9:A 97, T 3 


<220> 

<221> mi3C_feature 
<222> (71) 

<223> 10:G 1, A 1, T 1, C 97 


<220> 

<221> misc_feature 
<222> (72) 

<223> 1I:G 1, A 97, T 1, C 1 


<220> 

<221> iaisc_feature 
<222> (74) 

<223> 12:G 94, A 2, T 2, C 2 


<220> 

<221> inisc_feature 
<222> (75) 

<223> 13:6 1, A 1, T 91, C 7 


<220> 

<221> misc feature 
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<222> (76) 

<223> 1:A 90; C 10 


<220> 

<221> mi3C_feature 
<222> (77) 

<223> 14:G 1, A 1, T 7, C 91 


<220> 

<221> mi5c_feature 
<222> (78) 

<223> 15:G 2, A 2, T 2, C 94 


<220> 

<221> raisc_feature 

<222> (79) 

<223> 16:A 80, T 20 


<220> 

<221> misc_feature 
<222> {80) 

<223> 17 :G 6, A 90> T 2, C 2 


<220> 

<221> misc_feature 
<222> (81) 

<223> 18:G 2, A 2, T 94, C 2 


<220> 

<221> misc_feature 
<222> (83) 

<223> 19:G 5, A 91, T 4 


<220> 

<221> misc^feature 

<222> (84) 

<223> 20 :G 96, C 4 


<220> 

<221> roisc_feature 
<222> (86) 

<223> 21:G 4, T 5, C 91 


<220> 

<221> misc^feature 

<222> (87) 

<223> 22 :G 4, C 96 
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<220> 

<221> znisc^feature 
<222> {108) 

<223> 23:G 94, C 3, T 3 


<400> 9 

gtaagcgtga cataac t aat tacatcatgc ggccctctag agtogaccca gocgogccgc 60 
gcactacnan rmsnnnnnnn ntnncnngaa gtaccatagg tgog ca gnga tatccgg 117 


<210> 10 
<211> 120 
<212> JWK 

<213> McKyccTBeHHan nocJieAosaxejibHOCTb 


<220> 

<223> OnHcaHMe HCKyccTBeHHoii nocjxejiOBaTejibHOCTH: £CBoj34 
<220> 

<221> mi3C_feature 

<222> (58) 

<223> 1:A 90, C 10 


<220> 

<221> inisc_feature 

<222> (59) . . (60) 

<223> 2: G 3, A 91, T 3, C 3 


<220> 

<221> misc_feature 

<222> (61) 

<223> 3:A 25, T 75 


<220> 

<221> misc^feature 
<222> (62) 

<223> 4:G 2, A 4, T 5, C 89 


<220> 

<221> mi5C_feature 
<222> (63) 

<223> 5: G 2, A 13, T 4, C 81 


<220> 

<221> misc_featur6 

<222> (64) 

<223> 3:A 25, T 75 
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<220> 

<221> misc^feature 
<222> (65)" 

<223> 4: G 2, A 4, T 5, G 89 


<220> 

<221> misc^feature 
<222> {66) 

<223> 5:G 2, A 13, T 4, C 81 


<220> 

<221> misc^feature 
<222> (68) 

<223> 6:G 91, A 3, T 3, C 3 


<220> 

<221> mi3c_feature 
<222> (69) 

<223> 7:G 48, A 2, T 2, C 48 


<220> 

<221> misc^feature 

<222> (70) 

<223> 20 :G 96, C 4 


<220> 

<221> misc_feature 

<222> (71). ,(72) 

<223> 18:G 2, A 2, T 94, C 2 


<220> 

<221> misc^feature 

<222> (73) 

<223> 9:A 97, T 3 


<220> 

<221> misc_feature 
<222> (74) 

<223> 10:G 1, A 1, T 1, C 97 


<220> 

<221> misc feature 
<222> (75)" 

<223> 11 :C 1, A 97, T 1, C 1 


<220> 

<221> misc feature 
<222> (77)" 
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<220> 

<221> mi3c_feat;ure 
<222> (78)* 

<223> 13: G 1, A 1, T 91, C 7 


<220> 

<221> misc^feature 

<222> (79) 

<223> 1:A 90, C 10 


<220> 

<221> misc 
<222> (80)" 
<223> 14 :G 


feature 

1, A 1, T 7, C 91 


<220> 

<221> misc_£eature 
<222> (81) 

<223> 15: G 2, A 2, T 2, C 94 


<220> 

<221> mi 3 cofeature 

<222> (82) 

<223> 16:A 80, T 20 


<220> 

<221> misc 
<222> (83)' 
<223> 17 :G 


feature 

6, A 90, T 2, C 2 


<220> 

<221> mi3C_feature 
<222> (84) 

<223> 18 :G 2, A 2, T 94, 


<220> 

<221> mi3C_feature 
<222> (86) 

<223> 1.9 :G 5, A 91, T 4 


<220> 

<221> misc_feature 

<222> (87) 

<223> 20:G 96, C 4 

<220> 
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<221> misc^feature 
<222> (89)" 

<223> 21:G 4, T 5, C 91 


<220> 

<221> misc_feature 

<222> (90) 

<223> 22 :G 4, C 96 


<220> 

<221> mi3C_feature 
<222> (111) 

<223> 23:G 94, C 3, T 3 


<400> 10 

gtaagogtga cataactaat tacatcatgc ggccctctag agtogaccca gccgctanrm 60 
nnnnnnsnnn nnnnnsnnm nnnntnncim gaagtaccat aggtgogcag ngatatcogg 120 


<210> 11 
<211> 82 
<212> flHK 

<213> McKyccTBeHHaH nocJienosaTeJibHOCTb 


<220> 

<223> OnMcaHMe McxyccTBeHHofl nocjie«OBaTejibHOCTJi : Kboj36 


<400> 11 

gtaagcgtga cataactaat tacatcatgc ggccctctag agtogaccca gcogctagtt 60 
acaggogtca gtogcctgga ag 82 


<210> 12 
<211> 82 
<212> flHK 

<213> McKyccTBCHHaw nocjieijosaTejibHOCTb 


<220> 

<223> OnMcaHHe MCKyccTaeHHOii nocJiejdOBaTeJifaHOCTn : Kboj 37 


<400> 12 

gtaagcgtga cataactaat tacatcatgc ggccctctag agtogaccca gccgctaagc 60 
gttacaggcg tcagtcgcct gg 82 


<210> 13 
<211> 82 
<212> flHK 
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90 


<220> 

<223> OnHcaKMe HCKyccrr&eHUoA nocJieAOsaTeJibHocTH: KBoj38 
<400> 13 

gtaagcgtga cataactaat tacatcatgc ggocctctag agtcgaccca gc cgct aacc 60 
agcgttacag gcgtcagtog oc 82 

<210> 14 
<211> 82 
<212> HHK 

<213> McKyccTBeHHan nocjiCflOBaxejibHOCTi) 


<220> 

<223> OnMcaHne MCKyccrseHHoji nocJienoBaTejibHOCTM: Kboj39 


<400> 14 

gtaagcgtga cataactaat tacatcatgc ggccctctag agtcgaccca gccgctagcc 60 
accagcgtta caggogtcag tc 82 


3aica3 IIoxinHCHoe 
OHnC, Per. JEP Jfe 040921 
HayHHo-HccjieAOBarejibCKoe OTACJieHHe 
no nojiroTOBKe o<|>HiiHajibHbix HSASRHfl 
<I>eAepajibHoro HHcrinyra npOMUULncHHoft coGcTDtHHOCTH 
EepentKOBCKasi Ha6^ ii*30, icopn.l, MocKsa, r-59, FCII-S, 123995 


OrneMaraHO m nanHrpaij>H4ecKofl 6a3e cl^HIlC 
OriiejieHHe no Bbinycicy o^HUHaJibHUx H3flaHHft 
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